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r .  O  INTRoDUCTIoN AND oBJECTIVES

1 .1 BACKGROUI iD

The  Un i t . ed  S ta tes  Gove rnmen t  i n i t i a t ed  t he  Fo rmer l y  U t i l i zed  S i t es
Remed ia l  Ac t i on  p rog ram ( rUSnap )  i n  L974  t o  i denE i f y ,  c l ean  up ,  o r
o the rw i se  con t ro l  s i t es  whe re  l ow- Ieve I  r ad ioac t , i ve  con ta rn i na t i . on
(exceed ing  cu r ren t  gu ide l i nes  )  r e rna ins  f  r om t , he  ea r l y  yea rs  o f  t he
na t  l on  I  s  a t , om ic  ene rgy  p rog ram.  r t  i s  cu r ren t r y  be ing  managed  by
t ,he  Depar tmen t  o f  Energy  (  DOE )  .  The  ob  j ec t  i ves  o f  F .USRAP (  Re f  .  I  )
i nc l ude :

Iden t , i f i caE ion  o f  cand ida te  s i tes

Dete rminaE ion  o f  whe ther  au thor i t y  ex is ts  fo r  DOE to
under take  work r  and ,  i f  so r  charac te r i zaL ion  o f  rad io log ica r
cond  i t  i ons

sLab i l i za t i on  and /o t  decon tam ina t i on  o f  s i t es  as  requ i red  and
pu rsuan t  t o  au tho r i za t i on  and  app rop r i a t i on  by  Cong ress

Deve lopmen t  o f  accepLab le  s tab i l i za t i on  and  d i sposa l  s i t es  i n
coope ra t  i on  w i t h  t he  a f  f  ec ted  s t , a tes ,  and  u l t  imaEe l y

ce rE i f i ca t i on  o f  t he  accep tab i l i . t , y  o f  t he  s i t . es  f o r  f u tu re  use

L . 2  S I T E  I D E N T I F I C A T I O N

The  l , l aywood  s i t e  i s  a  DoE FUSRAP s i t e  l oca ted  i n  Ehe  Boroughs  o f
Lod i  and  l t aywood  and  t he  Townsh ip  o f  Roche l l e  pa rk r  New Je rsey ,
cons i s t i . ng  o f  an  i n te r im  s to rage  s i Le  and  a  number  o f  v i c i n i t y
p roPe r t i es  (F i gu re  l - I ) .  The  i n te r im  s to rage  s i t e  i s  on  pa r t  o f  t he
p rope r t y  owned  by  t he  S tepan  Conpany  (Sc )  ( t and  wh i ch  DOE expecbs  t o
acqu i . r e ) .  The  v i c i n i t y  p rope r t , i es  i nc rude  e i gh t  r es i den t i a r
p rope r t i es  on  Dav i son  and  La tham s t ree t s  i n  Maywood ;  n i ne
res iden t . i a l  p rope rE ies  on  Grove  Avenue  and  Pa rk  Way  i n  Roche I I e

€ 'r ' l t7
Park ;  -F5+ r  r es i den t , i a l  p rope r t i es  i n  t he  Bo rough  o f  Lod i i  commerc ia l
p rope r t i es  i den t i f i ed  as  t . he  scane l  p rope r t y ,  Ba t l od  p rope r t y r  New
York  susquehanna  and  wes te rn  Ra i l r oad  p rope r t y ,  and  sea rs  a rea
p rope rE ies ;  and  one  commerc ia l  p rope r t y  and  one  s ta te -owned  p rope rby
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in  the Borough of  Lodi .  The proper t ies at  Davison and Latham

Streets ,  Grove Avenue,  and Park Way,  and par t  o f  the Bal lod proper ty

were  decon tamina ted  i n  FY  I984 .

r .3  PURPOSE

Th is  docunen t  desc r ibes  the  eng inee r ing  des ign ,  cons t ruc t i on ,

rad io tog i ca l  su rvey /mon i to r i ng ,  and  assoc ia ted  p tans  fo r  remed ia l

ac t i on  on  t he  v i c i n i t y  p rope r t i es  and  i n te r im  s to rage  s i t e  du r i ng

1985 .  These  p lans  i nc lude :

o  Excava t i ng  the  above -gu ideL ine  rad ioac t i ve  ma te r iaLs  on  the
v i c i n i t y  p rope r t i es

o  Des ign ing  and  cons t ruc t i ng  requ i red  f ac i l i t i e s  f o r  t he
in te r im  s to rage  s i t e

o  P repar ing  the  i n te r im  s to rage  s i t e  t o  rece i ve  these
con tamina ted  ma te r  i a l s

o  T ranspor t i ng  the  con tamina ted  ma te r ia l s  t o  the  i n te r i n  was te
s to rage  s tockp i l e

o  P repar ing  necessa ry  sc t red .uLes  fo r  accomp l i sh ing  the  remed ia l
ac t  i ons



2 . O  S I T E  D E S C R I P T I O N

2.L sITE LOCATTON Ar{p DESCRTPTIOI

The l t taywood rn te r im s to rage  s i te  (u rss )  and  v ic in iey  p roper t ies
( r igu re  I - t )  a re  Loca ted  in  a  h igh ly  deve loped  a rea  in  the  Borcughs
o f  Maywood  and  Lod i r  dnd  the  Townsh ip  o f  Roche l l e  pa rk  i n  t he  Coun ty
o f  Be rgen ,  New Je rsey .  The  t | l r ss  i s  pa r t i aL l y  on  p rope r t y  p resen t r y
owned by the SC, former ly  the I ' taywood Chemical  Worksr  do area of
app rox ima te l y  12 . I  ha  (30  ac res )  bounded  by  New Je rsey  Rou te  17  on
the  wes t ,  a  r a i l r oad  l i ne  on  t he  no r t h  and  eas t ,  and
comtne rc ia t / i ndus t r i a l  a reas  on  the  sou th  and  eas t .

The  v i c i . n i t y  p rope r t i es  cons i sL  o f  t he  f o l Low ing :

Ba l l od  p rope r t y  - -  Th i s  a rea  o f  app rox ima te l y  7  ac res  i s
Loca ted  wes t  o f  t he  Mrss  on  the  wes t  s ide  o f  New Je rsey  Rou te
L7 in  Rochel le  Park,  This  area was once par t  o f  the t ' laywood
Chemica l  Works  and  was  used  fo r  was te  s to rage .

Res iden t i a l  p rope r t i es  E igh t  r es i dences  a re  l oca ted  on
Dav ison  and  La tham S t ree ts  i n  Maywood ;  n ine  res idences  a re  on
Grove  Avenue  and  Park  way  i n  Roche l l e  pa rk ,  d l l  o f  wh ich  were
decon tamina ted  i n  FY  t984 ;  and  a  number  o f  res idences  i n  Ehe
Borough  o f  Lo i l i  have  been  iden t i f  i ed  fo . r  f u r the r  rad io log i ca l
i nves t i ga t i on  i n  FY  1985 .  To  da te ,  -€8$b t  o f  t hese  have  been
des igna ted ;  t he  des igna t i on  o f  t he  o the rs  w i l l  be  de te rm ined
in  t he  f u tu re .

o

Sears  a rea  p rope r t i es  Th i s
app rox ima te l y  20  ha  (50  ac res )
sou th  s ide  and  i s  i n  Maywood .

i ndus t r i a l / commerc ia l  a rea  o f
bo rde rs  the  SC s i t e  on  the

o Scane l  p rope r t y  - -  Th i s
app rox ima te f y  0 .8  km (0 .

Ra i l road  p rope r t y  The
Ra i t r oad  ad jacen t  t o  t he
Stepan Company p lant  on

c o m m e r c i a l  a r e a  i s  l o c a t e d
5  r n i )  s o u t h  o f  t h e  S C  s i t e  i n  M a y w o o d .

New York Susquehanna and Western
MISS ,  Ba ILod  p rope r t y ,  and  t he

the  no r t h  and  eas t .

Lod i  conmerc ia l  and  s ta te -owned  p rope r t i es  T l vo  p rope r t i es
have  been  i den t i f i ed  t o  da te .

4



2.2 RADIOLOGICAL DESCRIPTION

The SC s i te  was former ly  owned by the Maywood Chemical  Works.  From
1916  th rough  t956 ,  Maywood  Chemica l  p rocessed  tho r iun  fo r  use  i n  t he
manu fac tu re  o f  gas  man t l es  f o r  va r i ous  L i gh t i ng  dev i ces .  Du r i ng
th i s  t ime r  pEoc€ss  was tes  f r on  t he  ope ra t i ons  we re  pumped  t o  d i ked
a reas  wes t  o f  t he  p l an t .  Md i t i ona l  r na te r i a l  was  p l aced  i n  two
p i l es  su r rounded  by  ea r then  d i kes .  rn  L932 ,  Rou te  17  was  bu i l t
t h rough  t h i s  d i sposa l  a rea .

The  A tomic  Energy  Commiss ion  (anc )  i n  f 954  i ssued  L i cense  R- tO3  to
the  Maywood  Chemica l  Works  to  possess ,  p rocess ,  manu fac tu re ,  and
d i s t r i bu te  rad ioac t i ve  ma te r i a l s .  Th i s  l i cense  a l Lowed  t hose
ac t i v i t i es  wh ich  had  been  conduc ted  to  con t i nue  under  the  A tomic
Energy Act  o f  f954.  The Malnvood Chemical  Works s t ,opped thor iun
p rocess ing  i n  1956  and  was  subseguen t l y  so ld  to  the  sc  i n  1959 .

I n  1961 ,  t he  SC  was  i s sued  an  AEC rad ioac t i ve  ma te r i a l s  l i cense
(S fC - t30 ) .  Based  on  AEC i nspec t i ons  and  i n fo rma t i on  re l a ted  t o  t he

ProPer t y  on  the  wes t  s ide  o f  New Je rsey  s ta te  Rou te  L7 ,  t he  sc
ag reed  t o  t ake  ren red ia l  ac t i on .  r n  1963 ,  r es i dues  and  t a i r i ngs
(aLso  known  as  " s l u r r y  p i I e " )  we re  pa r t i a l Ly  s tab i I i zed .  I n  Lg66 ,

? ?
6390  m"  (8358  yd ' )  o f  was te  we re  removed  f r om the  a rea  eas t  o f
Rou te  L7  and  we re  bu r i ed  on -s i t e  ( gu r i a l  S i t e  * f )  unde r  an  a rea

wh i ch  i s  now  a  l awn .  r n  Lg67 ,  1570  m3  (2051  ya3 )  o f  was te  we re
renoved  f rom the  same genera l  a rea  and  bu r ied  on -s i t e  (Bu r ia t

S i t e  #2 )  unde r  wha t  i s  ncw  a  pa rk i ng  l o t .  I n  t 968 ,  t he  SC  ob ta i ned
pe rm iss i on  f r om the  AEC to  r e l oca te  add i t i ona l  was te  f r om the  wes t
s i de  o f  Rou te  t 7 .  The  l i censee  t r ans fe r red  6575  m3  (8600  yd3 )

o f  was te  f r om the  sou th  d i ke  a rea  and  bu r i ed  i t  on -s i t e  (Bu r i a l

S i t e  #3 )  i n  an  a rea  whe re  a  wa rehouse  was  l a te r  bu i l t  (Re f .  2 ) .
F i gu re  2 -L  shows  t he  app rox ima te  l oca t i ons  o f  t hese  bu r i a l  s i t es .
The  Loca t i on  o f  an  add i t i ona l  a rea  known  to  be  con tan ina ted  i s  a l so
shown .
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AL  the  reques t  o f  t he  L i censee ,  a  r ad io l og i ca l  su r vey  o f  t he  sou th

d i ke  a rea  was  made  by  the  AEC.  Based  on  the  f i nd ings  o f  t ha t

su rvey ,  c lea rance  b ras  g ran ted  fo r  re lease  o f  t he  p rope r t y  f o r

un res t r i c ted  use .  A t  Lhe  t ime  o f  t he  su rvey ,  t he  AEC was  no t  aware

o f  was te  ma te r i a l  ex i s t i ng  i n  t he  no r t hwes t  co rne r .  La te  i n  1968 ,

th i s  po r t i on  o f  t he  SC s i t e  was  so ld  by  SC and  l a te r  reso ld  to  the

cu r ren t  owne rs ,  BaL lod  and  Assoc ia tes .  ove r  t he  pas t  f ew  yea rs ,  t he

p roper t y  has  been  used  fo r  unau tho r i zed  t rash  d i sposa t  by  the  l oca l

res iden ts  and  l ocaL  you ths  p lay  on  the  p rope r t y .

I n  1980 ,  t he  U .S .  Nuc lea r  Regu la to r y  Commiss ion  (NRC)  was  no t i f i ed

o f  e l eva ted  rad ia t i on  l eve l s  on  t he  Ba l l od  and  Assoc ia tes  p rope r t y .

f h i s  i n fo rma t ion  p rompted  the  NRC to  reques t  a  comprehens ive  su rvey

to  assess  the  rad io log i ca l  cond i t . i ons  o f  t he  p rope r t y .  The  su rvey

was  pe r fo rmed  by  Oak  R idge  Assoc ia ted  Un ive rs i t i es  (ORAU)  w i th  the

ass i s tance  o f  a  r ep resen ta t i ve  f r om the  Reg ion  I  o f f i ce  o f  t he  NRC

in  Feb rua ry  t 98 l  (Re f .  3 ) .  I n  add i t i on ,  t he  NRC reques ted  t ha t  an

ae r i a l  r ad io l og i ca l  su r vey  be  conduc ted  on  t he  SC  s i t e ,  t he  Ba I l od

and  Assoc ia tes  p rope r t y ,  and  the  su r round ing  a rea .  f h i s  su rvey  was

conduc ted  by  EG&G fo r  t he  NRC i n  Janua ry  L98 f  ( ne f .  4 ) .  f h i s  ae r i a l

r ad io l og i caL  su rvey  resu l t ed  i n  t he  d i scove ry  o f  o t t r e r  anoma l i es
( i . e . ,  r ead ings  d i s t i nc t t y  h i ghe r  t han  t hose  o f  su r round ing  a reas ) .

E leva ted  gamma read ings  (ove r  t he  l oca l  backg round  IeveL )  were

de tec ted  d i rec t l y  ove r  t he  S tepan  P lan t  and  i rnmed iaLe ly  to  the  wes t

and  sou th  o f  t he  chemica l  p lan t .  Two  o the r  po in t s  o f  e leva ted  gamma

backg round  rad ia t i on  we re  de tec ted  abou t  0 .5  m i l e  f r om the  cen te r  o f

the p lant :  one nor theast  o f  the p lant  and the other  south of  the

p lan t .  Fo l l owup  g round  su rveys  were  taken  to  de te rm ine  the  na tu re

o f  t he  anoma l i es  a t  t he  no r t heas t  l oca t i on  (ne f s .  5  t h rough  t l , ) .  A

fo l l owup  g round  su rvey  was  a l so  done  a t  t he  sou the rn  l oca t i on  (ne f .

L2 ) .

I n  t 9B3  e leva ted  g ross  a l pha  con tam ina t

we l l s  i n  t he  Borough  o f  Lod i .  I n  t 9B4
(ORNL)  su rveyed  the  a rea  w i t t r  a  mob i l e

con tam ina ted  w i t h  ma te r i aLs  f r om the  SC
th i s  su rvey .

i on  was  d i scove red  i n  wa te r

Oak  R idge  Na t ionaL  Labora to ry

van .  Add i t i ona l  p rope r t i es

pLan t  we re  i den t  i  f  i ed  du r  i ng



2.3 SITE GEOLOGY AIID I{YDROLOGY

The  MISS i s  cen t ra l l y  l oca ted  w i th in  the  P ied rnon t  P la teau  o f  no rLh

cen t ra l  New Je rsey .  The  geo logy  o f  t he  P iedmon t  P la teau  i n  th i s

a rea  o f  New Je rsey  i s  cha rac te r i zed  by  th i ck  sed imen ta ry  rocks

depos i t ed  du r i ng  t he  La te  T r i ass i c  Pe r i od  concu r ren t l y  i n t r uded  by  a

d iabase  s i L l  and  d i kes r  dod  cove red  by  seve ra l  f l ows  c f  basa l t .

CoL lec t i veLy ,  t h i s  g roup  o f  sed inen ta r y  and  assoc ia ted  i gneous  rocks

o f  T r i ass i c  age  a re  known  as  the  Newark  Group .  Bedrock  i n  t he  a rea

i s  compr i sed  o f  conso l i da ted  depos i t s  o f  t he  B runsw ick  Fo rma t i on ,

cons i s t i ng  o f  muds tones ,  sands tones ,  and  t h i n -bedded  sha les  (nee .  2 \ .

Du r ing  Oc tobe r -November  t984 ,  L7  geo log i c  bo reho les  and

mon i to r i ng -obse rva t i on  we ILs  were  i ns ta tLed  on  the  l * [ aywood  s i t e .

The  l oca t i ons  o f  t hese  bo reho les  a re  shown  in  F igu re  2 -2 .  l he  da ta

co l l ec ted  f r om these  bo reho les  i ncLuded  d r i I I  Logs  de r i ved  f r om

examin ing  samp les ,  and  bed rock  co res  and  wa te r  l eve l s  t aken  a f te r

the  weLLs  were  comp le ted  and  cLeaned .  Pe rmeab i l i t y  measuremen ts

were  taken  i n  the  bo reho les  as  pa r t  o f  t he  i nves t i ga t i on .

In fo rma t ion  co l l ec ted  f rom the  new bo r ings ,  t oge the r  w i th  da ta  f ron

p rev ious  work ,  i nd i ca te  tha !  bed rock  t i es  nea r  t he  g round  su r face

unde r  3 .1  t o  7  m  (+  t o  23  f t )  o f  unconso l i da ted  ma te r i a l  and

wea the red  bed rock .  The  unconsoL ida ted  ma te r iaL  ove r l y ing  the

bedrock  i s  compr  i sed  La rge ty  o f  s t ra t i  f  i ed  d r i  f  t ,  wh ich  exh ib i t s

cons ide rab le  va r i ab iL i t y  Uo t t r  a rea l l y  and  w i t h  dep th .  A  wea the red

zone  be tween  0 .6  and  2 .4  r n  (Z  and  B  f t )  i n  dep th  co rnmon l y  ove r l i es

ha rd  bed rock .  I n  add i t , i on ,  bo r i ngs  i nd i ca te  t ha t  cons ide rab le

a rnoun ts  o f  f i t t  na te r i a l  have  been  p l aced  on  t h i s  s i t e  du r i ng  i t s

many  yea rs  o f  i ndus t r i a l  use .

Groundwa te r  has  gene ra l l y  been  obse rved  2  t o  3  m  ( l  t o  t 0  f t )  be low

the  g round  su r face .

I
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3.0 MA}IAGEIIENT APPROACH

Al t  FUSRAP s i t es  a re  under  the  d i rec t

Sec re ta ry  fo r  Nuc lea r  Energy ,  t h rough

D isposa l  and  Remed ia l  Ac t i on ,  and  the

Prog rams  (DRAP) .

i on  o f  t he  DOE Ass i s tan t

t he  O f f i ce  o f  Te rm ina !  Was te

D iv i s i on  o f  Remed ia l  Ac t i on

DoE Headquar te rs  (oos -He)  has  the  respons ib i r i t y  f o r  deve top ing

ove ra l l  po l i cy  app l i cab te  to  the  FUSRAP.  DOE-HQ p rov ides  b road

gu idance  and  es tabL ishes  the  p rog ram budge t .

The  Oak  R idge  Ope ra t i ons  O f f i ce ,  Techn i ca l  Se rv i ces  D i v i s i on
(oRo-tSo) ,  manages the FUSRAP on a day- to-day basis  and oversees the

work of  the Pro ject  l " lanagenent  Contractor  (pUC) chosen to implement

p ro jec t  ac t i v i t i e s .  I n  add i t i on  t o  t he  t echn i ca l  and  adm in i s t r a t i ve

management  of  the FUSRAP, ORO-TSD manages the author ized pro ject

budge t .

The  PMC,  Bech te l  Na t i ona l ,  I nc .  ( eN f ) ,  ac t s  as  DOE 's  r ep resen ta t i ve

in  t l .  e  p lann ing ,  managemen t ,  and  imp lemen ta t i on  o f  t he  FUSRAP.  As

P t " lC ,  BNI  i s  respons ib le  fo r  ana lyz ing  s i t e  cond i t i ons  and  p lann ing ,

recommend ing ,  and  eng inee r ing  remed ia l  ac t i ons  fo r  t he  va r ious

FUSRAP s i t es .  Upon  app rova l  f rom ORO-TSD,  BNI  imp lemen ts  remed ia l

ac t i ons  as  requ i red .  BN I  adm in i s te r s  cons t ruc t i on  subcon t rac t . s ,

coo rd ina tes  the  sequence  o f  ope ra t i ons ,  con t roLs  the  re la t i onsh ips

among  subcon t rac to rs ,  and  assu res  comp le t i on  o f  each  au tho r i zed

p ro jec t  acco rd ing  t o  p l an .

I n  imp lemen t i ng  app roved  remed ia l  ac t i ons  a t  a  spec i f i c  s i t e ,  BN I

w iLL  focus  on  subcon t rac t i ng  i n  t he  l oca l  reg ion  to  the  ex ten t  t ha t

i t  i s  cos t  e f f ec t i ve  and  exped ien t  t o  t he  p rog ram.

A t  each  FUSRAP s i t e ,  BNI  i s  respons ib le  fo r  de f i n ing  and

imp lemen t ing  qua l i t y  assu rance  p rocedures  and  env i ronmen ta l

mon i t o r i ng r  se r f e t y ,  and  rad io l og i ca l  p rog rams .  BN I  i s  r espons ibLe

fo r  mon i t o r i ng  and  con t ro l l i ng  a t l  ac t i v i t i e s  a t  t he  s i t e  t h rough

t0



cLose  coopera t i on  w i th  i t s  rad io log i ca l  suppor t  subcon t rac to r ,

Ebe r l i ne  Ana ty t i caL  Co rpo ra t i on  (EAC) ,  and  aL l  r emed ia l  ac t i on

subcon t rac to rs .

A rgonne  Na t iona l  Labora to ry  (ANL)  i s  respons ib le  fo r  t he  Na t ionaL

Env i ronmen taL  Po l i cy  Ac t  (NEPA)  documen ta t i on  p rocess  as  ou t l i ned  i n

the  Counc i  L  on  Env i ronmen ta l  Qua I  i t , y  NEPA regu la t i ons  and

imp lemen t ing  DOE gu ide l i nes .  Th rough  the  NEPA p rocess ,  DOE w i l l

adv i se  f ede ra l ,  s t a te r  aod  l oca l  agenc ies  and  t he  pub l i c  o f  t he

resu l t s  o f  p re l im ina ry  eng inee r i ng  eva lua t i ons ,  env i r onmen ta l

ana l yses ,  and  conc lus i ons  rega rd ing  op t i ons  f o r  d i spos i t i on  o f

con tam ina ted  ma te r i aLs .  As  pa r t  o f  i t s  Unpe  respons ib i f i t i e s ,  A l { L

w i l L  pe r f o rm  the  requ i red  t ypes  and  Leve l s  o f  env i r onmen ta l

assessmen t  necessa ry  t o  suppo r t  wo rk  ac t i v i t i e s .

t 1



4.O WORK PLAN

4.L  REMEDIAL ACTION GUIDELINES

The  rad io l og i ca l  gu ide l i nes  es tab l i shed  by  DOE fo r  t he  c l eanup  o f

rad ioac t i ve  ma te r ia l s  under  the  FUSRAP a re  summar i zed  i n  Tab le  4 - I .
The  Des ign  C r i t e r i a  f o r  Fo rmer l y  U t i l i zed  S i t es  Remed ia l  Ac t i on

Program (  fuSRap )  and Surp lus .Fac i  L  i t  ies Management  Program (  Sf i le  1
P ro jec t  p resen t s  add i t i ona l  i n f o rma t i on  rega rd ing  app l i cab le  f ede ra l
r egu la t i ons  (  ne f .  t 3 )  .

The  rad io l og i caL  gu ideL ines  f o r  r emed ia l  ac t i on  a t  FUSRAP s i t es  a re
based  on  conse rva t i ve  ca l cu la t i ons  o f  t he  po ten t i a l  dose  to  the
pub l i c .  These  dose  ca l cu la t i ons  take  i n to  accoun t  t he  fo lLow ing

exposu re  pa thways :  d i rec t  ex te rna l  exposu re ,  i nha la t . i on  o f

rad ioac t i v i t y  i n  t he  f o rm  o f  dus t s  and  gases ,  and  i nges t i on  o f
rad ioac t i v i t y  by  d r i nk i ng  con tam ina ted  wa t , e r  o r  by  ea t i ng  p l an t s  and
an ima ls  g rown  in  the  con ta rn ina ted  env i ronnen t .  Dose  ca l cu la t i ons
assume  un i f o rm  so i l  con tam ina t i on  ove r  t he  en t i r e  s i t e  i nc l ud ing
unde rnea th  a  hab i t abLe  s t r uc tu re .

Fo r  nany  s i t es  be ing  eva lua ted  fo r  remed ia l  ac t i on ,  mos t  o f  t he

exposu re  pa thways  cons ide red  i n  se t t i ng  these  gu ideL ines  a re  no t

app l i cab le  f o r  a  ca l cu la t i on  o f  a  r ea l i s t i c  es t ima te  o f  dose  (and

the re fo re  r i sk ) .  The  mos t  common ins tance  i s  where  the

con tam ina t i on  i s  Loca r i zed  i n  a  f ew  sma l l  a reas ,  t hus  g rea t l y

reduc ing  the  po ten t i a l  f o r  exposu re .  I n  some ins tances ,  t he  cos t  o f
eng inee red  remed ia l  ac t i on  may  exceed  t he  wo r th  o f  any  bene f i t
( c cs t / r i s k )  de r i ved  f r om tha t  ac t i on .

I n  a l l  o f  t he  remed ia l  ac t i on  ac t i v i t i e s ,  t he  DOE po l i c y  t o  ma in ta i n

rad ia t i on  exposu res  t o  i nd i v i dua l s  and  popu la t i on  g roups  t o  as  Low

as  reasonab ly  ach ievab le  (ALARA)  w iL I  be  fo l l owed .  Tk re  rad io log i ca l
gu ide l i nes  a re  cons ide red  as  t a rge t  uppe r  L im i t s  t ha t  a re  no t  t o  be

exceeded  f o r  any  100 -m2  ( rozo - f t 2 )  a rea  o f  p rope r t i es  t ha t  a re

to  be  re l eased  f o r  un res t r i c t ed  use .  Fo r  sma l l  a reas  o f  r es i du ra l
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TABLE 4-I

SUI,I,IARY OF RESIDUAL CONTAI,IINATIOI.I GUIDELINES

FOR THE t{tAYtiOOD SITE

SOIL (LAND) GUIDELINES ( ! IAXIMUM LIMITS FOR UNRESTRICTED USE)

Radlonucl lde Sol  I  Concentraf lon (pol /g)  above backgqou4-d" 'D 'c

Rad i um-226
Rad I um-228
Thor lr.m-250
Thor I un-232

5 pCl/g, averaged over +he flrsf 15 sn of sol I below
the surface; 15 pCl/g when averaged over any l5-on
th lck sol  I  layer  belor  the sur face layer .

-  o fhe r  rad ionuc l l des  So i l  gu lde l l nes  r l l l  be  ca l cu la ted  on  a
s l te-specl f lc  basls  us lng the DOE manual  developed
for  th ls  use.

STRUCTURE GulDELINES (l ' tAXIMUM LlM|TS Fffi UNRESTRICTED USE)

I ndoor Radon Decay Products

For Rn'222 and Ra-220 concentrations In bulldings, the average annual radon decay product conoentratlon
( lnc ludlng background) due to uranlun or  fhor lum byproducts should not  exceed 0.02 t fL  af ter  rernedla l
act lon.  Yfhen rernedia l  act lon has been per formed and l t  rould be unreasonably d l f f lcu l t  and cost ly  to
reduce the level belor 0.05 YlL, the rernedlal actlon may be trmlnafed and the reasons for termlnatlon
should be documented.  Remedia l  act lon shal l  be undertaken for  any bul ld tng rh lch oxce€ds an annual
averag€ radon decay product concentratlon i lncludlng background) of 0.0i l iL.

lndoor Gmna Radlation

The Indoor ganma radlatlon after deconfamlnafion shal I not exceed 20 mlcroroentgen per hour (20 pVh)
above background In any occupled or  habl table bul  ld lng.

I ndoor/Outdoor Structure Surfaoe Contan I nail on

Al  lorablE Surface Resldual  Contanlnat lond
(dpm.r 100 on2)

Radionucl ldee Averagef,g Maxlmgmf Removablef

Transuranlcs, Ra-226 Ra-228, Th-250, Th-228
Pa-251, AC-227, l-125, l-129 tOO IOO ZO

Th-Natural, Th-252, Sr-90, Ra-223, Ra-224
u - 2 t 2 ,  l - 1 2 6 ,  l - 1 5 1 ,  l - l f ,

U-Nafural, V-25r, V-2r8, and assoclated
decay products

1 ,000

5,000

t l

3,000

|  5 ,000

200

1 ,000



TABLE 4-l (Contlnued)

Indoor/0utdoor Structure Surface Contamlnatlon (contlnued)

Al lovable Surface Rssldual Confanlnat iond
)

( d pm/ lO0 on- )

Radlonucl  ldee

Bota-garnma emitters (radlonucl ldes rl th
decay nrodes other than alpha anlsslon
or spontaneous flsslon) except Sr-90
and othors noted above 5,000 15,000 | ,000

aln the event  of  occurrence of  mlr tures of  radionucl ldes,  the f racf ion contr lbufed by each radionucl lde
to l ts  l lml t  shal l  be determined,  and the sum of  these f ract lons shal l  not  €xceed l .

bTh"se guidellnes represent unrestrlcted-use resldual conentratlons above background averaged across
any l5-cm thlck layar to any depth and over any contlguous 100-rn2 surface area.

cLocal lzed ooncsntrat lons In excess of  these l lml ts  are a l losabls prov ided that  the average over
100 m2 ls not exceeded.

dAs used in th ls  table,  dpn (d ls lntegrat lons per  mlnute)  means the rate of  qnlss lon by radloact lve
maferial as determlned by correctlng fhe counfs per nlnute observed by an approprlate detector for
background, efflclency, and geoneirlc factors associated wlth the Instrumentation.

ewhere sur face contamlnat lon by both a lpha-  and beta-garma-emlt f lng rodlonucl ldes ex ls ts ,  the l lml ts
establ lshed fcr  a lpha-  and beta-gamma-anl t t lng radlonucl ldes shal l  apply Independent ly .

f lburu.*"nts of average contanlnant should not be averaged ovor more than lm2. Fr obJects of lass
surface area, tho average shall be derlved for each such obJect.

9The average and maxlmum radiat ion levels  assoclated r l th  sur face contamlnat lon resul t ing f ron
beta-gamma emltters should not exced 0.2 nrad/h at I cm and 1.0 nrad/h at I cm respectlvely, measured
through nof more than 7 ng/on2 of total absorber.

Averagef,g Maxlmumf Removablef
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c o n t a m i n a t i o n ,  f i e l d  p r o c e d u r e s  ( s e e  A p p e n d i x

been deve loped tha t  ensure  the  adequacy  o f  the

i  . e .  ,  t h a t  t h e  r e s  i d u a l  g u i d e l  i n e s  f  o r  t O O  r n 2

A ,  S e c t i o n  4 . 3 )  h a v e

d e c o n t a m i n a t i o n ,
)

( I 0 7 6  f t - )  a r e  m e t .

f he  decon tan ina t i on / remed ia l  ac t i on  p rocess  i nc ludes  excava t i ng ,

I oad ing ,  and  hau l i ng  ma te r i a l  t o  t he  i n te r im  s to rage  p i l e  l oca ted

the  MISS.

4 . 2  S I T E  C H A R A C T E R I Z A T I O N

T h e  f o l l o w i n g  r a d i o l o g i c a l  s u r v e y s  h a v e  b e e n  p e r f o r m e d  o n  t h e  S C

s i t e  a n d  v i c i n i t y  p r o p e r t i e s .

January  l 98 l  An  ae r ia l  rad io log i ca l  su rvey  (Uy  ECAO fo r
NRC)  i den t i f i ed  e leva ted  gamma read ings  ove r  t he  SC s i t e  and
immed ia te l y  t o  the  wes t  (Ba t l od  P roper t y )  and  sou th  (Sears
a rea ) .  Two  o the r  l oca t i ons  we re  a l so  i den t i f i ed  w i t h i n  0 .5
m i l e  o f  t he  SC  s i t es  one  t o  t he  no r t heas t  ( r es i denE ia l
p rope r t y )  and  one  sou th  o f  t he  p lan t  (Scane l  p rope r t y )  '
Fo I l owup  g round  su rveys  ve r i f i ed  these  read ings -

February t98 l  An ORAU survey ident i f ied and mapped the
con tamina t i on  on  the  Ba l l od  s i t e  where  was te  had  been
s to red .

June t98f  An ORNL survey of  the e ight  lo ts  on Davison and
La tham S t ree ts  i den t i f i ed  and  u rapped  the  con tamina t i on  on
these  l o t s .  I t  h tas  repo r ted  tha t  t he  sou rce  o f  rad ioac t i ve
contaminat ion was f rom chemical  by-product  wastes f ron the
Maywood Chemical  Works.  In  the ear ly  days,  the p lant  a l lowed
remova l  o f  p rocess ing  was tes  f rom the i r  ope ra t i ons ,  cha rg ing
on ly  rn in ima l  f ees  fo i  t r anspor ta t i on .  Much  o f  t he  by -p roduc t
ma te r ia l  f r on  o the r  ope ra t i ons  was  i n  the  fo rm o f  t ea  and
cocoa  l eaves  (non rad ioac t i ve )  m i xed  w i t h  o the r  f i f t
ma te r i a l .  I n  many  i ns tanges ,  t h i s  ma te r i a l  was  used  as  a
r i ch  o rgan ic  nu l ch  fo r  t opso i l  and  ga rdens ,  and  as  a  genera l
f i t l -  r na ie r i a l  f c r  l awns .  f h i s  ma te r i a l  was  a l so  used  f o r
f i t L  i n  a  d i t ch  tha t  t rave rsed  the  back  o f  seve ra l  o f  t he
res iden t i a l  l o t s  be tween  Dav ison  and  La tham S t ree ts .  One  lo t
d i d  no t  have  a  dwe l l i ng  on  i t  un t i l  a f t e r  t he  rad ioac t i ve l y
con tamina ted  by -p roduc t  ma te r ia l  f r om the  p tan t  had  been
p laced  on  the  su r face  o f  t he  p rope r t y .

Summer  l 98 l  - -  A  Nuc lea r  Sa fe ty  Assoc ia tes ,  I nco rpo ra ted ,
su rvey  o f  t he  gamma leve l  i ns ide  and  a round  the  bu i l d ings  on
the  SC s i t e  conc luded  tha t  worke rs  were  no t  be ing  exposed  to
gamma rad ia t i on  i n  excess  o f  NRC regu la t i ons .

a t
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Augus t  1983  An  N tS  Corpo ra t i on  su rvey  o f  t he  Sears  and
Scane l  p rope r t i es  i den t i f i ed  and  napped  the  dep th  o f  t he
con tamina t i on  on  these  two  s i t es  (ne f  .  12 ) .  T t l e  Sears  a rea
proper ty  was probabty used by Maywood Chemicat  for  s torage of
tho r iun  p rocess  was te ,  w i th  the  con tamina t i on  be ing  moved
abou t  du r ing  the  cons t ruc t i on  o f  t he  va r ious  bu i l d ings  on  the
s i te .  I t  i s  no t  known  a t  t h i s  t i r ne  how the  con tamina t i on
came to  ex i s t  a t  t he  Scane l  s i t e .

Supp lenen ta l  rad io log i ca l  cha rac te r i za t i on  su rveys  r , {e re
pe r fo rmed  by  BNI /Eber l i ne  on  the  res iden t i a l  p rope r t i es  on
Park Vfay and Grove Avenue dur ing Novenber  and December 1983.
Th is  rdas  done  because  o f  t he  p rox in i t y  o f  t hese  res idences  to
the  con tan ina ted  ma te r ia l s  on  the  ad jacen t  Ba I l od  p rope r t y .
F i f t een  p rope r t i es  were  su rveyed ,  revea l i ng  tha t  8  o f  t hem
were  above  the  gu ide l i nes  and  requ i red  rened ia l  ac t i on .
Du r i ng  remed ia l  ac t i v i t i e s ,  two  add i t i ona l  r es i den t i a l
ProPert ies were found to be contaminateds one on Davison
Street  in  l i laywood and one on Grove Avenue in  Rochel le  Park.

Gr6l I Q6<,, e r.1 hf
o In f98f i , -Jr j r r^r l res ident ia l ,  one conmerc ia l  proper ty ,  and one

state-o ivned proper ty  in  Lodi  were designated for  c leanup.

4.3 PRELIMINARY ENGINEERING

Rened ia l  ac t i on  cons i s t s  o f  Phase  I  and  Phase  I I  wo rk  ac t i v i t i e s .

Phase  I  cons i s t s  o f  t he  c leanup  o f  con tamina ted  na te r i a l s  a t

r es i den t i a l  ( f i r s t  p r i o r i t y )  and  conne rc i a l  v i c i n i t y  p rope r t i es  and

s to r i ng  them a t  t he  i n te r i n  s to rage  s i t e  f o r  a  pe r iod  o f  no t  more

than  25  yea rs .  Phase  I I  i nc ludes  c lean ing  up  the  i n te r i n  s to rage

s i te  and  t ranspor t i ng  a I l  con tamina ted  ma te r ia l s ,  i nc lud ing  those

f ro ro  Phase  I ,  t o  a  pe r tnanen t  d i sposa l  f ac iL i t y ,  o r  a l t e rna t i ve l y ,

pe rmanen t  i n  s i t u  s t o rage  on -s i t e .

Be fo re  s ta r t i ng  t he  Phase  I  c l eanup ,  p re l i r n i na ry  eng inee r i ng  s tud ies

cons ide red  seve ra l  a l t e rna t i ve  ac t i ons .  These  i nc l uded :

De f i n i ng  t he  bounda r i es  o f  t he  i n te r im  s to rage  s i t e  and
s i t i ng  o f  t he  s to rage  a rea

Deve lop ing  a l t e rna t i ve  l oca t i ons  fo r  access  roads  and  a
decon tamina t  i on  fac i  I  i tY
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August  f983 An NUS Corporat ion survey of  the Sears and
Scanel  proper t ies ident i f ied and mapped the depth of  the
con tan ina t i on  on  these  two  s i t es  (Ree  .  L2 ) .  Tk re  Sears  a rea
property was probably used by t ' laywood Chenical for storage of
tho r ium p rocess  was te ,  w i th  the  con tamina t i on  be ing  moved
abou t  du r ing  the  cons t ruc t i on  o f  t he  va r ious  bu i l d ings  on  the
s i te .  I t  i s  no t  known  a t  t h i s  t ime  how the  con tan ina t i on
came to  ex i s t  a t  t he  Scane l  s i t e .

Supp lemen ta l  rad io log i ca l  cha rac te r i za t i on  su rveys  were
per fo rmed  by  BNI /Eber l i ne  on  the  res iden t i a l  p rope r t i es  on
Park Way and Grove Avenue dur ing November and December t983.
Th is  was  done  because  o f  t he  p rox in i t y  o f  t hese  res idences  to
the  con tan ina ted  ma te r ia l s  on  the  ad jacen t  Ba I l od  p rope r t y .
F i f t een  p rope r t i es  were  su rveyed ,  revea l i ng  tha t  8  o f  t hem
were  above  the  gu ide l i nes  and  requ i red  remed ia l  ac t i on .
Du r i ng  rened ia l  ac t i v i t i e s ,  two  add i t i ona l  r es i den t i a l
proper t ies were found to be contaminated3 one on Davison
Street  in  Maywood and one on Grove Avenue in  Rochel le  Park.

In  1984 ,  f ou r  res iden t i a l ,  one  commerc ia l  p rope r t y ,  and  one
state-owned proper ty  in  Lodi  were designated for  c leanup.

4.3 PRELIMINARY ENGINEERING

Remed ia l  ac t i on  cons i s t s  o f  Phase  I  and  Phase  I I  wo rk  ac t i v i t i e s .

Phase  I  cons i s t s  o f  t he  c leanup  o f  con tamina ted  ma te r ia l s  a t

r es i den t i a l  ( f i r s t  p r i o r i t y )  and  commerc ia l  v i c i n i t y  p rope r t i es  and

s to r i ng  the rn  a t  t he  i n te r im  s to rage  s i t e  f o r  a  pe r iod  o f  no t  more

than  25  yea rs .  Phase  I I  i nc ludes  c lean ing  up  the  i n te r im  s to rage

s i te  and  t ranspor t i ng  a l I  con tan ina ted  ma te r ia l s ,  i nc lud ing  those

f rom Phase  I ,  t o  a  pe rmanen t  d i sposa l  f ac i l i t y ,  o r  a l t e rna t i ve l y ,

pe rmanen t  i n  s i t u  s to rage  on -s i t e .

Be fo re  s ta r t i ng  t he  Phase  I  c l eanup ,  p re l i n i na ry  eng inee r i ng  s tud ies

cons ide red  seve ra l  a l t e rna t i ve  ac t i ons .  These  i nc luded :

De f in ing  the  boundar ies  o f  t he  i n te r im  s to rage  s i t e  and
s i t i ng  o f  t he  s to rage  a rea

Deve lop ing  a l t e rna t i ve  Loca t i ons  fo r  access  roads  and  a
decon tamina t  i on  fac i  I  i t y
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The  conc lus i ons  reached  aS  t he  resu l t  o f  s t ud ies  t o  da te  a re :

The  i n te r i n  s to rage  s i t e  ehou ld  i nc lude  as  much  as  Poss ib le
o f  t he  fenced  a rea  be tween  the  S tepan  P lan t  and  NJ  R t  l 7
whe re  bu r i ed  con tan ina t i on  ex i s t so

Access  t o  t he  s to rage  s i t e  shou ld  p rov ide  a  t i nk  w i t h  t he
Sea rs  p rope r t y  and  p rov ide  f l ex i b i f i t y  f o r  access  t o  NJ  R t  L7 .

t  37, scL. rnl ^ < l7c,c cc 1cl 
t)  

-
Appr ox i na t e r v +etCg+_at3<+e'L7oery3J. o f con ta m i na t ed
nater ia ls can be stored . i€ the area north e€ t+le Se -a:  r - -ead<]

€Puros#ffit=lf;-e cn tlrc Mr3:,,

Sone Stepan Plant  area may be requi red Eot  temporary use
du r i ng  remed ia l  ac t i on .

Access  to  the  i n te r i rn  s to rage  s i t e  can  be  ach ieved  f rom
Cen t ra l  Avenue  ac ross  ra i l r oad  p rope r t y  f rom the  no r th ,  f r om
the  Sears  p rope r t y  o r  NJ  R t  L7  f rom the  sou th r  o f  f r om Park
Way  ac ross - the  ea l toa  P roper t y  f rom the  wes t .  The  access  fo r
t 985  wo rk  i s  f r om Cen t ra l  Avenue ;  t h i s  r ou te  uses  an  ex i s t i ng
ra i l r oad  c ross ing  and  s i gna l  i ns ta t t ed  i n  t 984  ad jacen t  t o
the  no r th -wes t  SC p rope r t y  co rne r .  Fo r  1986  work ,  access
w i l l  be  f rom the  Sears  P roPer t y .

TLre geological f  indings completed in the fgf L of 1984 nrrsl-be--<-
assessed-ff determinql*he+he*:c the MIss isl.cuitable as a be|c*.5t_(.(\t
pernanent storage s i teordtl*ei.ac.J.u-d.eet-in sit ,u stabi I  izat ion'
o f  ex i s t i ng  bu r i ed  was tes , r  r : ,  r r r ' 1  f 66 r> ib i c .

Add i t i ona l  p re t i n i na ry  eng inee r i ng  s tud ies  w i t l  be  pe r f o rmed  du r i ng

1985  t o  assess  t he  f eas ib i l i t y  o f  pe rmanen t  on -s i t e  s t o rage  ve rsus

remova l  o f  con tam ina ted  na te r i a l s  t o  a  was te  s to rage  s i t e  i n  t he

s ta te  o f  New  Je rsey .  DOE w i l l  eva lua te  t he  resu l t s  o f  such  s tud ies ,

l ega l  r equ i renen ts  o f  gove rn ing  l eg i s l a t i on ,  and  conduc t  t he

apProPr ia te  l eve l  o f  NEPA assessmen t  t o  se lec t  t he  p re fe r red

a l t e rna t i ve  f o r  t he  f i naL  d i spos i t i on  o f  t he  con tam ina ted  ma te r i a l s .

The  work  cu r ren t l y  p lanned  Eor  t985  i nvo l ves  the  c leanup  o f  on l y  t he

res iden t i a l  v i c i n i t y  p rope r t i es  i n  Lod i ,  a  po r t i on  o f  t he  Ba I l od

p rope r t y  ( ea t t oa  c l eanup  depends  on  f und ing  l eve I s ) ,  and  i n te r im

s to rage  o f  t he  resu l t i ng  con tam ina ted  na te r i a l s .  T t r e  de ta i l s  o f  t he

work  p l an  f o r  t he  i n te r im  wo rk  a re  p resen ted  i n  Sec t i on  4 .7  o f  t h i s

docunen t .  Fo r  t h i s  work  p lan ,  i t  i s  assumed  tha t  t he  NEPA

documen ta t i on  w i l l  suppo r t  t hese  p l anned  i n te r im  ac t i v i t i e s .
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4 . 4  N E P A

The  Na t iona l  Env i ronmen ta l  PoL icy  Ac t  p romotes  env i ronmen ta l
cons ide ra t i ons  i n  f ede ra l  dec i s i on  mak ing .  DoE  imp len ren t i ng
gu ide l i nes  f o r  NEPA w i l l  be  f o l l owed  i n  eva lua t i ng  p roposed  i n te r im
remed ia l  ac t i ons  and  f i na l  d i spos i t i on  o f  a l l  t he  con tam ina ted
mate r ia l .  Tb r rough  the  NEpA p rocess ,  t he  DoE w iL t  eonduc t  t he
app l i cab le  l eve l  o f  env i r onmen ta l  ana l ys i s  and  w iL l  adv i se
app rop r i a te  f ede ra l ,  s t a te r  dhd  Loca l  agenc ies  and  t he  pub l i c  o f
p roposed  in te r  i r n  ac t  i ons .

4 .5  DESIGN S IGINEERING

Dur i ng  1985 ,  des ign  eng inee r i ng  w i l t  con t i nue  t o  suppo r t  t he  NEPA
ac t i v i t i es  and  to  deve lop  the  eng inee r ing  subcon t rac t  packages

necessa ry  to  supPor t  t he  rened ia l  ac t i on  and  requ i red  env i ronmen taL
g roundwa te r  r oon i t o r i ng  (de ta i l ed  cos t  es t ima tes ,  d raw ings ,
spec i f i ca t i ons ,  scheduLes ,  and  requ i s i t i ons )  as  desc r i bed  i n  Sec t i on
4 .7 .  Des ign  eng inee r i ng  w i l l  con t i nue  t h rough  1986 .

4.6 ACCESS AGREEMENTS

BNI  w i l l  ob ta i n  access  ag reemen ts  f o r  a I t  r equ i red  rad io l og i ca l
su rveys  and  re raed ia l  ac t i on  work .  Dur ing  1985 ,  access  ag reenen ts
w i l l  be  s i gned  w i t h :

E r S n r
o Fo*r t res ident ia l  proper ty  owners in  the Borough of  Lodi  whose

Proper t y  has  been  des igna ted  fo r  rened ia l  ac t i on .

o S i,x : e stde nt i a'l -?rope{+y--or+ftere--i-n--ghe -Bereugh -€t -I,od i -+r}rog e d--
.ProP€ r+1t _adjoi-ffi -€es_i3rtabcr&-pr€per+_i-e€--and -fra1r +e -' {'
conta*!*at€d.--r-:

o  The  Bo rough  o f  Lod i  f o r  pa r t  o f  pub t i c  r i gh t s -o f -way  (e .g . ,
s i dewa l ks  )  t ha t  a re  a f  f ec ted  by  re rned ia l  wo rk .

o  Ba l l od  and  Assoc ia tes .

o  Scane l  and  the  Sears  a rea  p rope r t y  owners  whose  p rope r t i es
w i l l  be  des igna ted  f o r  cha rac te r i za t i on .
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o One commerc ia l  properEy owner in  the Borough of  Lodi  whose
p rope r t y  has  been  des igna ted  f o r  r emed ia l  ac t i on  (op t i onaL ) .

o  S ta te  o f  New  Je rsey  f o r  i t s  veh i c l e  i nspec t i on  s ta t i on  i n
Lod i  t ha t  has  been  des igna ted  f o r  r emed ia l  ac t i on  (op t i ona l ) .

o  Un iden t i f i ed  p rope r t y  owners  ad jacen t  t o  p rope r t y  t ha t  nay
requ i re  r ad io l og i ca l  su r veys  (op t i ona l ) .

The  cu r ren t  ag reemen t  w i th  the  New York ,  Susquehanna ,  and  Wes te rn

Ra i lway  Company  w i l l  be  con t i nued  to  p rov ide  an  access  rou te  i n to

the  MISS and  to  conduc t  rad io log i ca l  su rveys  on  ra i l r oad  p rope r t y .

fhe access agreement  wi th  the Stepan Company for  use of  the I ' , ! ISS

s i t e  w i l t  con t i nue  pend ing  t r ans fe r  o f  t he  p rope r t y  t o  DOE.

4.7 REMEDIAL ACTIONS

4 .7 .L  P rev ious  Work

As  desc r ibed  i n  Sec t i on  2 .A ,  t he  Maywood  Chemica l  Conpany  p rocessed

monaz i te  sands  whose  rad ioac t i ve  componen t  was  p r imar i l y

tho r  i um-232 .  Dur  i ng  a  4O-yea r  pe r  i od ,  t he  res  i dues  b re re  bu r  i ed  o r

s tockp i l ed  on  t he  p l an t  s i t e .  The  rad io l og i ca l  su r veys  (desc r i bed

in  Sec t i on  2 .2 )  i den t i f i ed  t hese  and  o the r  a reas  whe re  t hese

res idues  we re  I a te r  depos i t ed .

F rom June  to  December  f984 ,  t he  fo lLow ing  v i c in i t y  p rope r t i es  h re re

decon tamina ted  and  res to red  and  the  ma te r ia l  t r anspor ted  to  MISS fo r

i n te r  im  s to rage .

R o c h e l l e  P a r k
ffi

86 Parkway
90 Parkway
l0 Grove Avenue
22 Grove Avenue
26 Grove Avenue
30 Grove Avenue
34 Grove Avenue
38 Grove Avenue
42 Grove Avenue
Ba l l od  Comnerc i aL

Prope r t y  ( pa r t i a l  )

Mavwood
R e s i d e n t  A d d r e s s

459  La tham S t ree t
46L  La tham S t ree t
467  La tham S t ree t
454  Dav i son  S t ree t
459  Dav i son  S t ree t
460  Dav i son  S t ree t
464  Dav i son  S t ree t
468  Dav i son  S t ree t
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A to ta l  o f  47OO yd3  o f  con tam ina ted  ma te r i a l  f r om the  v i c i n i t y

p rope r t i es  was  s tockp iLed  a t  t he  M ISS  du r i ng  1984 .

4 .7 .2  f 9B5  Work

Remed ia l  ae t i ons  f o r  t 985  i nc l ude  t he  f o l Low ing :

C ' . . ! f ' t

o  Decon tamina t i ng  an i l  r es to r i ng  the  €e* r i res idences  i n  the
Borough  o f  Lod i  t i s ted  be low  and  a  sec t i on  o f  t he  Ba l l od
Prope r t y  ( c l eanup  o f  Ba lLod  depends  on  f und ing  l eve l s ) .  See
F igu re  t - t  f o r  p rope r t y  l oca t i ons .

58 TrudY Dr ive i7-? f tven"e i=
59  T rudy  D r i ve  l z t  Avcave  F
6 l  T rudy  Dr i ve  5  i f r r r , r , . <  k .
59 Avenue C l E ^ 1  T ' r - u C l y  

' D r , , " c

o  T ranspor t i ng  and  d i spos ing  o f  excava ted  con tamina ted
ma te r i aLs  i n  a  s tockp i l e  a t  t he  M ISS .

o  Cons t ruc t i ng  add i t i ona l  access  roads  and  p repa r i ng  t he  s i t e
fo r  t he  add i t i ona l  ma te r i a l .  Th i s  s i t e  p repa ra t i on  n *y  w r t t
i nc l ude  i ns ta l L i ng  a  bo t t om l i ne r  and  a  l eacha te  co l l ec t i on
sys ten .  The  s to rage  p i  Le  resu l t  i ng  f  rom 1984  re rned ia l  ac t  i on
wou ld  be  t rans fe r red  on to  the  bo t tom l i ne r  i n  t he  l a te  fa l l
of 1985, if the iaotton -Ii.ner -is -actually {*l.etalled--andi{ .th€ '
neca-ssary.=€uad€--€r-e -available - 4.

o  C los ing  the  s tockp i l e  by  p lac ing  a  l ow-pe rmeab i f i t y  cove r
ove r  i t .

As  pa r t  o f  Phase  I  wo rk  schedu led  fo r  1985 ,  t he  fo l l ow ing  subcon t rac t
packages  w i l l  be  i n i t i a t ed :

o  On -s i t e  geo log i c  i nves t i ga t i on

o  Chemica l  samp l i ng  and  ana l ys i s

o  Land  su rvey ing

o  Remed ia l  ac t i on

o  Ma te r  i a l  t es t  i ng

o  Rad io l og i ca l  subsu r face  cha rac te r i za t i on  d r i l t i ng
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On-S i t e  Geo log i ca l  I nves t i ga t i on

The  on -s i t e  geo log i ca l  i nves t i ga t i on  subcon t rac t  cons i s t s  o f

conduc t i ng  subsu r face  i nves t i ga t i ons  a t  t he  M ISS .  T t r i s  subsu r face

inves t i ga t i on  p rog ram cons i s t s  o f  d r i l l i ng  bo reho les  and  i ns taL l i ng

obse rva t i on  weL Is .  I n  add i t i on ,  r ad ioLog i caL  bo reho les  we re  d r i l l ed

ob l i que ly  i n to  the  embankmen t  o f  NJ  S ta te  Rou te  L7 .  Ana lys i s  has

ind i ca ted  t ha t  t he re  i s  r ad ioac t i ve  con tam ina t i on  unde r  t he

h ighway .  Observa t i on  we I I s  have  been  ins ta l l ed  i n to  the  ove rbu rden

and  bed rock  to  de te rm ine  g roundwate r  cha rac te r i s t i cs .  Geo log i ca l

bo rehoLes  have  been  d r i l t ed  to  de te rm ine  subs t ra ta  cha rac te r i s t i cs

fo r  eva lua t i ng  a l t e rna t l ves  f o r  i n  s i t u  s t o rage  o f  t he  ex i s t i ng

bu r ied  was te  a t  I ' 1 ISS .  A l l  subsu r face  bo r ings  w i l l  be  comp le ted  i n

acco rdance  w i th  the  New Je rsey  Depar tmen t  o f  Env i ronmen taL

Pro tec t i on  (NJDEP)  D i v i s i on  o f  Wa te r  Resou rce  regu i remen ts .

Chemica l  Samp l i ng  and  Ana l ys i s

Chemica l  samp l i ng  o f  t he  g roundwa te r  mon i t o r i ng  we l l s  w i I L  be

conduc ted  on  a  rou t i ne  scheduLe  to  mee t  NJDEP pe r rn i t  r egu i remen ts .

I n  add i t i on ,  on -s i t e  su r f ace  d ra i nage  and  s to rm  d ra ins  w i l l  be

samp led .  Samp les  w iL I  be  ana l yzed  f o r  p r i o r i t y  po l l u t an t s  and

rad ionucL ides  o f  conce rn ,  and  ce r ta in  o the r  pa ramete rs  i n  acco rdance

w i t h  t he  s i t e  New Je rsey  PoL lu tan t  D i scha rge  EL im ina t i on  Sys tem

(NJPDES)  pe rm i t .

Su rvey  i ng

Su rvey ing  f o r  t he  i n te r im  s to rage  s i t e  w i l l  p rov i de  a  rad io l og i ca l

g r i d  su rvey ,  Lega l  p rope r t y  su rveys  f o r  t he  v i c i n i t y  p rope r t i es ,

i nven to r i es  o f  r es i dences '  and  o the r  p rope r t i es '  Landscap ing  t ha t

nay  be  damaged  o r  removed  du r ing  excava t i on ,  and  suppor t  se rv i ces

fo r  t he  remed ia l  ac t i on  package .
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Remed iaL  Ac t i on

Ttre s i te  preparat ion at  the I ' I ISS wi l l  be necessary to  suppor t  the

excava t i on  and  i n te r im  s to rage  e f fo r t .  I t  i nc ludes  connec t i ng  the

ex i s t i ng  decon tam ina t i on  f ac i l i t y  and  assoc ia ted  u t i L i t i e s ,  Land

c lea r i ng ,  i ns taL l i ng  cu l ve r t s  i n  t he  s to rage  a rea ,  and  cons t ruc t i ng

add i t i ona l  hau l  r oads .

fhe  v i c in i t y  p rope r t y  remed ia l  ac t i on  subcon t rac t  i nc ludes  the

remova l ,  t r anspor ta t i on ,  and  i n te r im  s to rage  o f  con tamina ted

na te r i a l s .  Remov ing  t he  con tam ina ted  ma te r i a l s  i nvo l ves  poss ib l e

bu iLd ing  demo l i t i on ,  excava t i on ,  and  back f i L l i ng  con t roLLed  by

rad io l og i ca l  r equ i remen ts .  Res to ra t i on  and  Landscap ing  w i l L  be

requ i red .  Res to ra t i on  ac t i v i t i e s  i ncLude  rep lac i ng  s t r uc tu res ,

back f i LL ing ,  l andscap ing ,  and  rep lac ing  damaged  d r i veways  and

fences .  Excava ted  o r  damaged  f ron t  Lawns  w i l l  be  res to red  w i th

sod .  Backya rds  w i l l  be  seeded .  P lan ts ,  t r ees ,  and  fences  tha t  mus t

be  removed  w i l l  be  res to red  to  the i r  o r i g ina l  con f i gu ra t i on  to  the

ex ten t  poss  i . b le .

Depend ing  on  fund ing ,  re rned ia l  ac t i on  on  pa r t  o r  a l l  o f  t he

rema in ing  Ba I l od  p rope r t y  w i l l  be  comp le ted .  The  excava ted  a reas

may  no t  be  back f i l l ed  and  t he  s i t e  w i l l  be  res to red  t o  a  f l na l

cond i t i on  tha t  i s  accep tab le  to  the  p rope r t y  owner ,  bu t  no t  t o

exceed  no rma l  t u r f  es tab l i shmen t .  Du r i ng  excava t i on  o f  t h i s  a rea

and  subseguen t  t o  con f i rma t ion  o f  t he  adequacy  o f  c leanup ,  immed ia te

back f i t t  o f  se l ec ted  excava ted  s tages  w i l l  be  made  t o  m in im i ze  t he

accumu la t i on  o f  r a i nwa te r .  Ra inwa te r  f r om excava t i ons  w i l l  be

pumped  ou t  and  re leased  th rough  s t raw  ba le  sed imen t  ba r r i e rs  i n to

the  na tu ra l  d ra i nage  pa t t e rn  o f  t he  Ba lLod  p rope r t y .  A  rad io l og i ca l

mon i t o r i ng  p rog ram fo r  r e l eas ing  wa te r  w iLL  be  ma in ta i ned .  I f

r ad ioac t i ve  con tam ina t i on  exceeds  DOE re l ease  c r i t e r i a ,  t he  wa te r

w i l l  be  t r ea ted  be fo re  re l ease .  Th i s  wa te r  managemen t  ac t i v i t y  i s

be ing  conduc ted  i n  acco rdance  w i th  the  Bergen  Coun ty  So iL

Conse rva t i on  D i s t r i c t  gu ideL ines  f o r  so i l  e ros i on  and  sed imen t

con t ro l .  f he  So iL  E ros ion  and  Sed imen t  Con t ro l  P Ian  f o r  t he  s i t e
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r emed ia l  ac t i on  was  app roved  i n  sep tember  1984 .  No  add i t i ona l

r egu i remen ts  f o r  pe rm i t s  have  been  i den t i f i ed  f o r  t h i s  wa te r

managemen t  ac t i v i t y .

The  was tes  w i I L  be  t r anspc r t ed  t o  t he  i n te r im  s to rage  s i t e  and

s tockp i l ed .  T ruck  beds  w i I I  be  wa te r t i gh t  and  was tes  w i l l  be

ccve red  w i t n  a  t a rpau l i n  be fo re  en te r i ng  pubL i c  r oads .  A f t e r

depos i t i ng  each  l oad  a t  t he  s to rage  p i l e ,  t he  t r ucks  w i l l  be

su rveyed  fo r  rad ioac t i v i t y  and  decon tan ina ted  as  neeessa ry .  Wate r

coL lec ted  du r i ng  decon tam ina t i on  ac t i v i t i e s  w iLL  be  t es ted  and

d ischa rged  i n to  na tu ra l  d ra inage  pa thways  i f  i t  i s  f ound  to  be  be low

reLease  c r i t e r i a .  Con tan ina ted  wa te r  w i l t  be  recycLed ;  any  excess

wa te r  o r  wa te r  t oo  con tamina ted  to  rec i r cu la te  w i l t  be  sp rayed  on

the  s to rage  p iLe  fo r  no i s tu re  cond i t i on ing  o r  on  con ta ru ina ted  a reas

on -s  i t e .

The  ex i s t i ng  s to rage  p i Le  w i l l  be  expanded :  The  ex i s t i ng  dump

s t ruc tu re  a t  t he  s to rage  p i l e  w i l l  be  re loca ted  to  accommoda te  th i s

ex tens ion .  The  s tockp iLe  w i t L  be  g raded  t o  a  max imum e leva t i on  o f

25  f t .  above  t he  ex i s t i ng  g round  Leve l  and  w i l l  have  s i de  s l opes  o f

2 .5  ho r  i zon t . a l  t o  I  ve r t  i ca l .  bo t t om

l i ne r  and  l eacha te  sys tem w i l l  be  i ns ta l Led .  When  comp le ted ,  t he

s t c rage  p i Le  w i l t  be  cove red  w i t h  a  l ow -pe rmeab i l i t y  nenb rane  t o

m in  i rn i ze  radon / tho ron  emiss  i ons  and  we t t  i ng  and /o r  e ros  i on  o f  t he

stored materials. {€-s lcottom-}iter*- is usedl,/-the top cover wil l  be

connec ted  to  the  bo t tom L ine r  t o  fo rm an  encapsu la ted  s to rage  p i l e

t ha tw i I 1bep ro tec ted f romtheenv i ronmen t . IH€om- - l *n€ * ;

no,L --use&' -the -top--coner-rr-itftre--anc*rored-i-*ee --a-@-' --(

- tbe=sterage-pi-ls-r-

The  p lanned  access  rou te  fo r  hau l  t rucks  fo r  t he  Lod i  p rope r t i es

w i l l  be  t o  use  Ma in  S t ree t  i n  Lod i ,  con t i nue  no r t h  on  Roche l l e

Avenue  in  Roche l l e  Pa rk r  pEoceed  eas t  on  Cen t ra l  Avenue  to  the

ex i s t i ng  access  road ,  and  c ross  t he  ra i l r oad  p rope r t y  i n t c  t he
MISS .
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The  s to rage  p i l e  con ta i ns  app rox ima te l y  3600  m3  (4700  yd3 )  o f

excava ted  so i l  f r om the  Phase  I  remed ia l  ac t i on  i n  FY  f984 .  The

con tamina ted  so i l  was  p laced  d i rec t l y  on  the  g round  in  an  a rea

a l ready  con tam ina ted  (Re f  .  z r ,  and  p i . l ed  t o  a  max inum he igh t  o f  3  m
( tO  f t )  w i t h  2 .5 :L  s i de  s l ope .  Th i s  p i l e  cove rs  an  a rea  o f

app rox i .ma te l y  1800  m2  (  t 9 ,5oo  EL2 ) .  Add i t i ona l  con tan ina ted

"*i6rii{ (ig*nie yd 3 ) , .*iifiq excavated andso i l ,  up  t o {

s t cckp i l ed  i n  FY  1985 ,@ F igu re  4 - I  shows  t he

s to rage  p iLe  a rea  p roposed  fo r  1985 .  Tab le  4 -2  I i s t s  t he  p ro jec ted

vo lumes  o f  con tan ina ted  ma te r i a l .

Ma tg r i aL  Tes t i ng

The  ma te r i a l  t es t i ng  subcon t rac t  w i l t  p rov i de  qua t i t y  assu rance

se rv i ces  f o r  t es t i ng  conc re te  n i x  des igns ,  conc re te  t es t  cy l i nde rs ,

and  so iL  t es t i ng .  The  con t rac t  w i l l  be  pe r f o rmed  f o r  t he  du ra t i on

o f  excava t i on  wo rk .

4 .7  . 3  Env i r onnen ta l  t ' l on i t o r i ng

An  env i ronmen ta l  mon i to r i ng  p rog ran  i s  na in ta ined  a t  t he  l ' l ISS  to

mee t  t he  regu i remen ts  o f  DOE Orde r  5480 . lA  and  the  NJDEP.  A

schedu led  mon i to r i ng  p rog ram i s  be ing  ca r r i ed  ou t  t o  non i to r  f o r

rad ioac t i v i t y  i n  a i r  ( r adon  and  t ho ron ) ,  su r f ace  wa te r r  g roundwa te r ,

and  f o r  ex te rna l  r ad ia t i on  l eve l s .  Du r i ng  remed ia l  ac t i on  wo rk r  do

ope ra t i ons  non i t o r i ng  p rog ram w i l l  be  es tab l i shed  on  an

ac t i v i t y - spec i  f  i c  bas i s .  TYp i ca l l y r  r noo i t o r i ng  w i l l  be  conduc ted

fo r  a i r  ( r adon  and  pa r t i cu l a te ) ,  su r f ace  wa te r ,  sed imen ts ,  and

ex te rna l  r ad ia t i on  as  app rop r i a te .

4 .7 .4  Fu tu re  Work

The  p r i nc i pa l  wo rk  f o r  t 986  and  t 987  i s

res to ra t i on  o f  t he  rema in i ng  commerc ia l

Maywood  and  Roche lLe  Pa rk ,  i . e . ,  Ba lLod ,

Scane l ,  Lod i ,  and  Sea rs  a rea .

the  decon tamina t i on  and

v i c i n i t y  p rope r t i es  i n

t he  ad jacen t  r a i L road ,
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Rad ioLog i ca l  cha rac te r i za t i on  and  eng inee r i ng  requ i red  f o r  t he

decon tamina t i on  and  res to ra t i on  o f  t he  Lod i  commerc ia l  p rope r t i es

w i l l  be  comp le ted .

Rad io l og i ca l  and  chem ica l  cha rac te r i za t i on  o f  t he  on -s i t e  bu r i a l

a reas  w iL l  be  comp le ted  and  w iLL  p rov ide  the  da ta  necessa ry  to  beg in

an  eng inee r i ng  s tudy  o f  op t i ons  f o r  f i na f  d i spos i t i on  o f  t he  was te .

Suppor t . i ng  work  i n  t he  fu tu re  w i l l  i nc lude  con t i nu ing  NEPA

documen ta t i on  and  env i ronnen taL  mon i to r i ng  p rog rams .

4.8 OCCUPATIONAL EXPOSURE

An eva lua t i on  o f  t he  occupa t ionaL  exposu re  po ten t i aL  f rom

decon tam ina t i ng  v i c i n i t y  p rope r t i es  has  l ed  t o  t he  concLus ion  t ha t ,

f r on  a  rad io l og i ca l  and  chem ica l  s t andpo in t ,  t he  hea l t h  r i s ks  a re

i ns  i gn i  f i can t .

4.9 CONFIRMATION SAI'{PLING AND A}IALYSIS

Rad io l og i ca l  neasu remen ts  a re  requ i red  t o  con f i rm  t ha t  a l l  so i l s

con tam ina ted  i n  excess  o f  r emed ia l  ac t i on  gu ideL ines  have  been

removed  (see  Append ix  A ) .

4 .9 .1  Excava t i on  l r l on i t o r  i ng  agd  Con t ro l

Excava t i on  w iL I  p roceed  downward  and  l a te ra l l y  un t i l  t he  app l i cab le

so i l  decon tam ina t i on  gu ide l i nes  a re  me t ,  as  de te rm ined  by  t he

subsequen t  f i e l d  r ad io tog i ca l  measu remen ts .  I f  t he  ex ten t  o f

con tam ina t i on  d i f f e r s  s i gn i f i can t l y  f r om the  ex ten t  shown  i n  t he

remed ia l  ac t i on  access  ag reemen ts  w i t h  t he  p rope r t y  owne rs ,  DOE w i l t

app r i se  t he  owne r ,  and  excava t i on  w i l l  p roceed  on l y  a f t e r  a  su i t ab le

rev i sed  ag reemen t  has  been  reached .  A  s i gn i f i can t  va r i a t i on  i s

de f i ned  as  one  t ha t  a f f ec t s  s t r uc tu res ,  o the r  imp rovemen ts ,  o t

act ions not  inc luded in  the or ig ina l  proper ty  owner /DoE l t teruo

Agreemen t .
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Pr imary  Excava t i on  Con t ro l

Excava t i on  w i l l  p roceed  downward  i n  each  a f f ec ted  a rea  by  remov ing

so i l  l o  t he  con tou r  i nd i caLed  by  t he  p re l im ina ry  so i l  co r i ng  and

logg ing  da [a .  As  ma te r i a l  i s  r emoved  t o  bhe  spec i f i ed  dep ths ,

p r  i -ma ry  ' r ea l - t ime '  excava t i on  con t ro l  w i I l  be  p rov ided  by

nea r - su r f ace  gamma measu remen ts  made  w i t h  t he  p r ima ry  excava t i on

con t ro l  i ns t r umen t  ( pECI  ) .  The  pEc I  compr i ses  a  d i r ec t i ona l
( downward - l ook ing )  sc i . n t i l l a t i on  p robe  w i - t h  a  2 -  x  2 - i n .  sod ium

iod ide  (na f )  c r ys ta l  ( nbe r l i ne  SpA-3 )  moun ted  30  cm (L2  i n .  )  above

the  g round .  The  de tec to r  w i l l  be  connec ted  t o  a  d i g i t a l

sca le r , / r a teme te r  (  ebe r  I  i ne  pRS- l  )  and  counL  i . ng  t  imes  o f  0 .  I  t o  I

m inu te  w i l I  be  requ i red .  An  i t e ra t i ve  p rocess  o f  so i l  r emova l  and

PECI  measu remen ts  w i l l  con t i nue  un t i l  t he  measu remen ts  i nd i ca te  a

l eve I  equa l  t o  o r  l ess  t han  t he  app l i cab le  r emed ia l  ac t i on  gu ide l i ne

fo r  t he  so i l .

I n  con juncL ion  w i t h  t he  PECI ,  a  su r f ace  gamma scan  w i l l  con t i nuous l y

fo l l ow  and  i nd i ca te  t he  excava t i . on  requ i red  f o r  r emova l  o f  sma l l

a reas  o f  r es i dua l  conLamina t i on .  Th i s  scan  w i l l  be  conduc ted  w i t h

an  unsh ie l ded  2 -  x  2 - i n .  Na I  de tec to r  ( nbe r l i ne  SPA-3 )  connec ted  t . o

a  pu l se  ra teme te r  w i t h  au ra l  mon i t o r  i ng  capab i l i t y  ( nbe r l i ne  pR l , t - 6

o r  equ  i va l en t  )  (  see

Append i x  a  )  .

Supp lemen ta ry  So i I  Samp l i ng  Ana l ys i s

So i I  samp les  w i l l  occas iona l l y  be  co l l ec ted  f r om the  excava ted  a rea

and  eva lua ted  i - n  t he  f  i e l d  l aoo ra to r y  us  i ng  a  rap id  gamma

spec t rome t r y  coun t i ng  t echn ique .  These  measu remen ts  w i l l  be  used  as

a  con t i nu ing  ca l i b ra t i on  check  on  t he  p r ima ry  rad iab ion  de tec t i on

ins t rumen t  ( see  Append i x  A ) .

4 .9 .2  Con l i . rma t i on  Su rvey

When  Ehe  remed ia l  ac t i . on  gu ide l i nes  have  been  reached  as  de te rm ined

by  measu remen ts  by  t he  p r ima ry  rad ia t i - on  deLec t i on  i ns t r umen t  and
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f i e l d  so i l  samp le  ana l ys i s ,  t he  rad io l og i ca l  s t a tus  o f  Ehe  c l eaned

a rea  w i l l  be  documen ted  p r i o r  t o  back f i - l I i . ng .  The  con f i rma t i on

su rvey  w i I I  cons i s t  o f  g round  I eve l  be t . a -gamma measu remen ts ,

nea r - su r f ace  gamma measu remen ts ,  and  sys tema t i c  so i l  samp l i ng .  So i I

samp les  w i r l  be  d r  i ed r  pu l ve r  i zed ,  and  eva lua ted  i n  t , he  f  i e l d

l abo raLo ry  us i ng  gamma spec t rome t r y .  Up  t o  t 0  pe rcen t  o f  t hese  so i l

samp les  w i l l  a l so  be  sen t  t o  t he  rad io l og i ca l  suppo r t  subcon t rac to r

l abo ra t , o r y  f o r  qua l i - t y  con t ro l  pu rposes  us ing  t he  same  Eype  o f

rad io l og i ca l  ana l ys i - s .  A l i quo t s  o f  so i - I  samp les  w i l l  a l so  be  made

ava i l ab le  t o  f ede ra l ,  s t a te ,  and  o the r  agenc ies  f o r  t he i r

i ndependenb  eva lua t i on  o f  t he  remed ia r  ac t i on  ( see  Append i x  A ) .

Where  remed ia l  ac t i . on  i nvo l ves  s t r uc tu res ,  t he  necessa ry

rad i - o l og i ca l  measu remen ts  w i t l  be  made  t o  ensu re  t ha t  a l I  s t r uc tu re
gu  i de l  i . nes  have  been  me t  (  see  Tab le  4 - I  )  .

4 . 9 .3  Pos t -Remed ia I  Ac t i on  Repo rE

ou r i ng  Ehe  c l eanup  ope ra t , i ons ,  BN I  w i l l  co l l ec t  and  documen t  da ta

f rom ana l yses  o f  so i l  samp les  and  i n  s i t u  r ad io l og i ca l  measu remen ts

to  con f i rm  t he  adequacy  o f  t he  remed ia l  ac t i on .  Da ta  documen t i ng

the  f i na l  r ad io l og i ca l  cond l t i on  w i I I  be  p resen ted  i n  a  f i na l  r epo r t

f o r  each  des igna ted  p rope r t y .

4. IO I{ASTE VOLU},IE

Ac tua l  and  p ro  j ec [ed  was te  vo lumes  f o r  t he  M ISS  a re  p rov i . ded  j . n

Tab Ie  4 -2 ,

4 .  t t  QUALTTY ASSURANCE

The  p rov i s i - ons  o f  Ehe  DOE FUSRAP P Ian  f o r  Qua l i t y  Assu rance  comp ly

w i t h  DOE Orde r  5700 .6 ,  and  app l y  t o  BN I ,  subcon t rac to r s ,

a r ch i t ec t -eng inee rs ,  cons t ruc t i on  and  se rv i ce  subcon t rac to r s ,  and

o the r  subcon t rac to r s  as  may  be  i den t i f i ed  (ne f .  14 ) .
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QuaL i t y  assu rance  requ i remen ts  app ly  to  a I t  wo rk  be ing  pe r fo rmed .

BNI  w iL l  ca r r y  ou t  t he  P ro jec t  Qua l i t y  Assu rance  P rog ram i n

acco rdance  w i th  the  above  pa ramete rs .  The  e f fec t i veness  o f  t he

imp lemen ta t i on  w i I l  be  app ra i sed  by  BN I ' s  qua l i t y  assu rance

organ iza t i on  and  by  DOE-ORO as  i t  deems  approp r ia te .

4.L2 SURVEILLAI{CE AND MAINTENA}TCE

To  ensu re  the  hea l th  and  sa fe ty  o f  t he  pub l i c  and  s i t e  pe rsonne l  and

to  p ro tec t  t he  env i ronmen t ,  BNI  i s  deve lop ing  a  ma in tenance  and

su rve i l l ance  p rog ran .  The  p rog ram w i l l  be  des igned  to  ensu re

adequa te  con ta inmen t  o f  con tamina t i on ,  reguLar  samp l ing  and

mon i t o r i ng  o f  e f f Luen ts  and  su r f ace / subsu r face  wa te r  m ig ra t i ons ,  and

phys i ca l  sa fe t y  and  secu r i t y  con t ro l s .  Th i s  p rog ram w iL t  i nc l ude

p lans  f o r  s i t e  secu r i t y ,  su r f ace  and  we l l  wa te r  mon i t o r i ng  on -s i t e

and  i n  the  genera l  a rea ,  a i r  non i to r i ng ,  g rass  mowing ,  and  fence

repa i r .  The  p rog ram w i t l  be  ca r r i ed  ou t  un t i l  co rnp le t i on  o f  t o ta l

s i t e  c leanup  and  w i t l  ensu re  tha t  app l i cab le  requ i remen ts  o f  t he

DOE,  the  S ta te  o f  New Je rsey ,  and  o the r  f ede ra l  regu la to ry  agenc ies

a re  me t .
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TABLE 4-2

WASTE VOLUME PROJECTIONS

FOR THE T'IAYI{OOD SITE

F iscaL
Year Proper t y

P ro  j ec ted
Vo lumea
(ya  3  )b

Ac tuaL
Vo lume
(yd3 )

1984

1985

1986

Out
Years

Dav ison /La tham res  i dences
Parkway /Grove  res  i dences
Ba l l od  p rope r t y  ( pa r t i a l )

SUBTOTAL

Lod i  res idences
Ba I l od  p rope r t y  ( pa r t i a l )

SUBTOTAL

Ba I l od  p rope r t y  ( r ena inde r )
Scane l  p rope r t y  and  ra i l r oad

SUBTOTAL

Sears  a rea  p rope r t i es
Lod i  conmerc ia l  p rope r t i es

a

/  p l  a n t  o u t s  i d e  t h e  M T S S  ( u n -  <

SC bu r  i a l  s i t es
S i t e  I
S i t e  2
S i t e  3

1  , 000
100

2 ,000

3,  r00

2 ,  100
I  , 000
1 ,600

4 ,700

5.r-
'  75 , c  c t '

-3:', 5 t:".t'

I
I

I
I

SUBTOTAL

TOTAL

16 ,000

_+€+g_<
-  3 ,300

6 ,300

60 ,000
10 ,000

4#ery

I  r ,000
3 ,000

12,  ooo
t  D 1 .  - h  C ' c ,
-€+IOOO--<

,ar 
"*75i , 5 c'c'

-a+ffieec

)  au r ied  ma te r ia l  a t  t he  t ' l ISS

aPro jec ted  vo lume  es t i na tes  a re  based  on  cu r ren t  i n f o rna t i on ,
bu t  a re  no t  de f i n i t i ve .  Fo r  examp le ,  t he  vo lumes  may  change
as  t he  ex ten t  o f  con tam ina t i on  i s  de f i ned  by  rad io l og i ca l
cha rac te r  i za t  i on .

bFo r  equ i va len t  m3 ,  nu l t i p l y  by  0 .76 .

cTo ta l  i nc l udes  ac tua l  vc l ume  fo r  FY  1984 .
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5 .0  SCHEDULE AND COST

F igu re  5 - I  summar i zes  t he  p re l im ina ry  schedu le  f o r  ac t i ons  requ i red

to  imp lemen t  t he  c l eanup  o f  v i c i n i t y  p rope r t . i es  and  i nbe r im  s to rage

ope ra t i ons .  The  schedu le  f o r  o the r  r emed ia l  ac t i on  ac t i v i t i e s  w i l l

be  deve loped  when  t he  f i na l  d i sposa l  op t i on  has  been  de f i ned .  The

Ia te r  decon tam ina t i on  wo rk  w i l l  be  schedu led  a f t , e r  a  d i sposa l  s iEe

fo r  t he  S taEe  o f  New Je rsey  has  been  i denL i f i . ed  and  schedu led  f o r

cons t rucE  i on .

Cos t  es t ima tes  p rov ided  f o r  f i s ca l  yea rs  1985 ,  1986 ,  and  1987 .

Cos t s  es t ima tes  and  t he  schedu le  beyond  1987  w i - l I  depend  on  t he

Ioca t . i on  o f  Ehe  se lec ted  d i . sposa l  s i - t e  and  t he  t ime  o f  t . he  t r ans fe r

o f  ma te r i a l s  f r om the  M ISS  Eo  f i na l  s t o rage .
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RAD IOLOGICAL SURVEY/I,IONITORTNG PLAr,l

The  fo l l ow ing  p lan  p rov ides  de ta i l ed  p rocedures  fo r  s i t e

cha rac te r i za t i on ,  excava t i on  gu idance ,  and  s i t e  r ad io l og i ca l  s t a tus

con f  i r rna t i on  and  docu rnen ta t i on  foL low ing  remed ia l  ac t i on  a t  Maywood ,

New Je rsey .

Rad io log i ca l  su rveys  a t  FUSRAP s i t es  a re  done  fo r  t h ree  pu rposes .

The  f i r s t  pu rpose  i s  t o  de te rm ine  whe the r  rad ioac t i v i t y  ex i s t s  on  a

p rope r t y  i n  concen t ra t i ons  exceed ing  the  remed ia l  ac t i on  gu ide l i nes

and to determine the approx imate boundar ies of  these

concen t ra t i ons .  Th i s  i s  a  des igna t i on  su rvey  and  p rope r t i es  i n  t h i s

category are "des ignated"  by DOE for  remedia l  act ion.  Tf re second

survey  i s  t o  de te r rn ine  more  accu ra te l y  t he  ho r i zon ta l  and  ve r t i ca l

boundar ies  o f  t he  con tamina ted  ma te r ia l  so  tha t  des ign  eng inee r ing

fo r  c leanup  can  be  comp le ted .  f h i s  i s  a  cha rac te r i za t i on  su rvey .

The th i rd  is  to  ensure that  the c leanup removed a l l  contaminat ion

exceed ing  the  gu ide l  i nes .  Th i s  i s  a  con f  i rma t ion  su rvey .  T t re

re rned ia l  ac t i on  sequence  i s  shown  as  a  f l ow  d iag ram in  F igu re  A - t .

I .O GENERAL

In  imp lemen t i ng  app l i cab le  gu ide l i nes  ( see  Sec t i on  4 .L ) ,  t he

foL low ing  assumpt ions  app ly :

The character izat ion surveys are adequate in  scope to ensure
tha t  a l l  na jo r  su r face  and  subsu r face  depos i t s  o f
r ad ioac t i v i t y  exceed ing  gu ide l i nes  t r ave  been  i den t i f i ed .

Elements of  th is  p lan are appl icable to  exposed ground
su r faces  ( f l oo r  and  wa l l s  o f  cu t s )  wh i ch  resu l t  f r om the
remova l  o f  ma te r i a l s  ( so i I  and  rubb le )  con ta i n i ng  na tu ra l
r ad ioac t i v i t y .

On-s i t e  dec i s ions  w i l L  be  made  rega rd ing  the  adequacy  o f
c leanup  based  upon  ana lys i s  o f  rad ia t i on  measuremen ts  a t
de f i ned  g r i d  po in t s .
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o  So i t  samp les  w i l l  be  co l l ec ted  and  ana lyzed  on -s i t e ,  t o  t he
ex ten t  poss ib le ,  by  the  rad io log i ca l  se rv i ces  subcon t rac to r
to  exped i te  the  remed ia l  ac t i on .  The  f requency  o f  sanp l i ng
depends  on  a rea  rad ioac t i v i t y  l eve l s  and  sha l t  be  de te rm ined
by  the  rad io log i ca l  subcon t rac to r  s i t e  manager .

o  Pos t - remed ia l  ac t i on  rad io tog i ca l  measuremen ts  and  samp l ing
( t r re  con f i rma t ion  su rvey )  w i f l  be  coo rd ina ted  w i th  app l i cab le
regu la to r y  g roups  (e .g . ,  nOe ,  s t a te  and  l oca l  g roups  ) .

o  Measuremen ts  and  ana ly t i ca l  da ta  w i l l  be  docunen ted  i n  a
un i fo rm fo rma t  f o r  subsequen t  ce r t i f i ca t i on  and  a rch i va l
pu rposes .
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2.O SURVEY GRID SYSTEM

Pr io r  t o  t he  cha rac te r i za t i on  su rvey ,  a  g r i d  sys tem t i ed  to  the

s ta te  coo rd ina te  sys tem w i l l  be  es tab l i shed  on  the  a f fec ted

p rope r t i es .  Th i s  g r i d  sys tem nom ina l l y  cons i s t s  o f  L0 -  x  IO -m (33 -

x  33 - f t )  g r i d  b l ocks  ( r i gu re  A -2 )  wh i ch  a re  f u r t he r  d i v i ded  i n to  t 6

sma l l e r  a reas  by  l i nes  spaced  2 .5  m  (8 .2  f t )  apa r t  ( f i gu re  A -3 ) .  I n

some  cases ,  s l i gh t l y  d i f f e ren t  g r i d  spac ing  may  be  used ,  e .g . '  9 -m

(30 - f t )  o r  L5 -m  (50 - f t )  g r i ds .  I n  any  case ,  subg r i d  l i nes  shou ld

no t  be  more  than  3  m ( fO  f t )  apa r t .

The  g r i d  sys tem w i I I  be  used  du r ing  excava t i on  to  p rov ide  accu ra te

loca t i ons  o f  i n i t i a l  cha rac te r i za t i on  samp le  po in t s .  T f re  g r i d

sys tem w i l l  be  recons t ruc ted  i nco rpo ra t i ng  t he  2 .5 -  x  2 .5 - rn  ( 8 .2 -  x

8 .2 - f t )  subg r id  fo lLow ing  comp le t i on  o f  excava t i on  to  p rov ide  the

reference system for  the conf l rmat ion survey requi red to  docunent

tha t  t l r e  s i t e ' s  rad io log i ca l  cond i t i on  mee ts  the  remed ia l  ac t i on

gu ide l  i nes .

Shou ld  so i l  r emova l  resu l t  i n  an  excava ted  a rea  w i th  exposed  s ide

wa l l s ,  t he  subgr id  sys tem w i l l  be  ex tended  to  those  a reas  and

measuremen ts  as  desc r ibed  i n  the  fo l l ow ing  sec t i ons  w i l l  be  made .
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3.0 CHARACTERIZATION

Des igna t i on  rad io log i ca l  su rveys  have  shown  tha t  t he  rad io log i ca l

cond i t i ons  a t  t he  s i t e  exceed  re rned ia l  ac t i on  gu ide l i nes  and  have

ind i ca ted  the  genera l  ex ten t  o f  con tamina t i on .  The  ob jec t i ve  o f  t he

cha rac te r i za t i on  i s  t o  spec i f i ca l Ly  i den t i f y  t hose  a reas  and  dep ths

on  the  p rope r t y  t ha t  requ i re  rened ia l  ac t i on .  f he  su rvey  w i l l

cons i s t  o f :

3 . I  DEPTH CHARACTERIZATION

So i l  con tamina t i on  p ro f i l e  da ta  w i l l  be  ob ta ined  as  necessa ry  f rom

so i l  co re  samp les .  Core  ho les  w iL I  be  gamna  logged  w i th  a  sh ie lded

2 -  x  2 - i n .  Na I  ganma  sc in t i l l a t i on  de tec to r  ( gbe r l i ne  SPA-3 )  and

sec t i ons  o f  so i l  co res  w i l l  be  ana lyzed  by  gamma spec t romet ry .

3.2 CONTAIqINATION BOUNDARY CHARACTERIZATION

Us ing  the  es t ima ted  ex ten t  o f  con tamina t i on  as  a  gu ide ,  t he

rad io log i ca l  suppor t  subcon t rac to r  w i l l  conduc t  an  i n i t i aL  boundary

su rvey  a t  each  excava t i on  s i t e  t o  accu ra te l y  Loca te  and  mark  the

ex ten t  o f  con tan ina t i on  and  to  p rov ide  gu idance  fo r  t he  ope ra to rs  o f

excavat ion equipment .  Hand held gamma and beta-gamna survey

ins t runen ts  w i l l  be  used  fo r  t h i s  su rvey .

3. 3 BACKGROUND MEASUREMENTS

A se r ies  o f  measuremen ts  w i l l  be  made  o f f - s i t e  i n  t he  su r round ing

area wi th  a pressur ized ion chamber to  determine the background

gamna  exposu re  ra te  fo r  t he  a rea  i n  wh ich  the  remed ia l  ac t i on  s i t e

i s  l oca ted .  A t  each  o f  t hese  measuremen t  l oca t i ons ,  a  so i l  sa rnp le

w i l l  be  co l l ec ted  f r om the  su r f ace  ( su r f ace  t o  t 5  cm  deep )  t o

es tab l i sh  the  backg round  rad ium-226  and  tho r ium-232  so i l

concen t ra t i on  fo r  t he  a rea .  These  measuremen t  and  samp le  l oca t i ons

w i l l  be  i n  t he  gene ra l  a rea  o f  r emed ia l  ac t i on  ac t i v i t i e s ,  bu t  f a r

enough  renoved  so  as  to  be  una f fec ted  by  rad io log i ca l  cond i t i ons  a t

t he  s i t e .
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4.0 EXCAVATION MONITORING AND CONTROL

Excava t i on  w iL l  p roceed  downward  and  l a te ra l l y  un t i l  t he  so i l

decon tamina t i on  gu ide l i nes  a re  me t r  € rs  de te rm ined  by  f i e ld

neasu remen ts .  I f  t he  ex ten t  o f  con tam ina t i on  d i f f e r s  s i gn i f i can t l y

f rom the extent  shown in  the agreements wi th  the proper ty  owners,

DOE o r  t he i r  con t rac to r  w i l l  adv i se  the  owner ,  and  excava t i on  w i l l

p roceed  on l y  a f te r  a  su i tab le  rev i sed  ag reemen t  has  been  reached .  A

s ign i f i can t  va r i a t i on  i s  de f i ned  as  one  t ha t  a f f ec t s  s t r uc tu res ,

o the r  i np rovenen ts r  oE  ac t i ons  no t  i nc luded  i n  the  o r i g ina l  p rope r t y

owner/DoE Meno Agreement .

4.I  PRI}IARY EXCAVATION CONTROL

Excava t i on  w i l l  p roceed  downward  i n  each  a f fec ted  a rea  by  renov ing

so i l  t o  t he  con tou r  i nd i ca ted  by  the  cha rac te r i za t i on  su rvey  so i l

co r i ng  and  l ogg ing  da ta .  As  ma te r ia l  i s  removed  to  the  spec i f i ed

dep ths ,  p r i rna ry  " rea I - t ime"  excava t i on  con t ro l  w i l l  be  p rov ided  by

near-sur face gatnma measurements made wi th  the pr imary excavat ion

con t ro l  i ns t r umen t  (PECI ) .  The  PECI  conp r i ses  a  d i r ec t i ona l i zed

(downward - l ook ing )  sc i n t i l La t i on  p robe  w i t h  2 -  x  2 - i n .  Na I  c r ys ta l
(Eber l ine SPA-3)  nounted 30 cm ( tZ in .  )  above the ground and

connec ted  to  a  d ig i t a l  sca le r / ra temete r  (gUer t i ne  PRS- t ) .  An

i te ra t i ve  app l i ca t i on  o f  so i l  r emova l  and  PECI  measuremen ts  w i l l

con t i nue  un t i t  t he  measurenen ts  i nd i ca te  tha t  t he  re rned ia l  ac t i on

gu ide l i nes  fo r  so i l  have  been  reached .

4. 2 SUPPLEI,IENTARY SOIL SAI{PLING AIiIALYSIS

So i l  sanp les  w i l l  be  co l l ec ted  pe r i od i ca tLy  a t  se lec ted  g r i d

coo rd ina tes  i n  t he  excava ted  a rea .  They  w i l L  be  eva lua ted  fo r

rad ionuc l i de  concen t ra t i ons  i n  t he  f i e ld  l abo ra to ry  us ing  a  rap id

scan  coun t i ng  techn ique  on  a  8 -  x  g - i n .  Na I  de tec to r  coup led  to  a

Nuc lea r  Da ta  66 I0  mu l t i - channe l  anaLyze r .  f he  rad ionuc l i de

concen t ra t i ons  (pCL /g )  w i f l  t hen  be  compared  w i th  the  PECI  coun t

ra te  ( cpm)  measured  a t  t he  same coo rd ina tes .  Such  compar i son  se rves
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as  a  con t i nu ing  check  on  t he  cpm to  pCL /g  co r re l aL ion  f ac to r ,  wh i ch

i s  used  t o  es t ima te  t he  rad ionuc l i de  concen t ra t i ons  i n  Ehe  so i l  a t

a l I  po in t s  whe re  PECI  measu remen ts  a re  made .

4 .  3  R E S I D U A L  C O N T A M I N A T I O N  D E T E C T I O N

As  soon  as  p rac t i cab le  a f t e r  t he  i n i t i a l  r emova l  o f  con tam ina ted

so i l  i s  comp le ted ,  t he  f o l l ow ing  p rocedu re  f o r  i den t j . f y i ng  and

remov ing  res i dua l  con tam ina t i on  w i l l  be  i n i t i a t ed .

Backg round  f o r  t he  a rea  w i l l  be  ob ta i ned  by  t ak i ng  seve ra l
( a t ,  l eas t  f i ve )  r ead ings  a t  r andom l oca t i ons  i n  Ehe  a rea  o f
consEruc t i on  and  a r i t hema l i ca l l y  ave rag ing  t hese  f i ve
r  ead  i ngs  .

Us ing  a  coun t  r a te  me te r  w i t h  a  2 -  x  Z -Ln . ,  unsh ie l ded  Na I
de tec to r  ( nbe r l i ne  SPA-3 ) ,  t he  en t i r e  a rea  o f  excava t i , on
w  i . I  I  De  scanned  i n  acco rdance  w  i Lh  e r  o  j ec t  I ns t r  uc t  i - on  22 .A2
in  t he  BN I  FUSRAP Rad j -o l og i ca I  p ro tec t i on  p rog ram.

A t I  spo t s  f ound  t o  s i gn i . f i can t l y  exceed  backg round  w i l l  be
marked  by  s takes  o r  sp ray  pa inb  d i r ec t , l y  on  t he  g round .

Each  spob  so  marked  w i l l  be  measu red  by  t he  PECI .  The  pCL /g
concen t ra t i on  o f  r ad ium-226  and  t ho r i um-232  i n  t he  marked
a rea  i s  es t ima ted  f r om bhe  coun t  r a te  r eco rded  by  t he  PECI .

A  so i l  samp le  o f  t he  t op  15  cm (6  i n .  )  o f  so i l  i n  t he  marked
a rea  w i I I  be  t , aken  and  eva lua t , ed  i n  Ehe  l abo ra to r y  on  a
qu i ck  t u rna round  bas i s  ( 2 -m in .  coun t  t ime ) .

A l l  r esu l t s  w i I l  be  repo r ted  t o  Ehe  res i den t  BN I  eng inee r
and ,  as  app rop r  i aLe ,  t o  t , he  DOE eng  i nee r  f  o r  cons  i de raE  i on
as  t o  add i t i ona l  r emed ia l  ac t i on  based  on  t he  ALARA
pr  i nc i - p l e  and  t he  remed ia l  ac t i on  gu ide l i nes .

Gu idance  w i I I  be  p rov ided  f o r  so i - I  r emova l  i n  a reas  whe re
so i l  r emova l  has  been  dec ided  upon .

I n  t hose  a reas  whe re  add i t i ona l  so i l  i s  r e rnoved ,  t he  a rea
w i l l  be  rescanned  t o  con f i rm  t haL  Ehe  res i dua l  con tam ina t i on
has  been  removed ,  and  t he  rema in i ng  l eve l  o f  conEamina t . i on
w i I I  be  documen t ,ed .

i .  A f t e r  ! h i s  p rocedu re  has  been  comp le ted ,  t he  con f i rma t l on
and  documen tae ion  measu remen ts  w i . l l  be  made  and  so i l  samp les
co I  l ec ted .

a .

b .

c .

d .

f .

g .

h .
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5.0 CONFIRMATION SURVEY

When  the  gu ide l i ne  t im i t s  have  been  reached  as  de te rm ined  by  the

PECI  measuremen ts  and  f i e ld  so i l  samp le  ana lys i s ,  t he  rad io log i ca l

s ta tus  o f  t he  c leaned  a rea  w i t l  be  documen ted  p r i o r  t o  back f i l l i ng .

Co l l ec t i on  o f  t he  fo l l ow ing  measurenen ts ,  wh ich  w i t l  cons t i t u te  the

con f i rma t ion  (pos t -decon tamina t i on )  su rvey ,  w i l l  be  conduc ted  by  the

rad io log i ca l  suppor t  subcon t rac to r .  F ie ld - Iogged  reco rds  w i l l  be

recorded in  a manner  to  be readi ly  audi tab le by independent  agents.

5. T BETA-GAI"IMA SURVEY

Ground level  beta-garnma measurements wi l l  be made at  each 5-  x  5-n

(16 .5 -  x  f 6 . s - f t )  g r i d  po in t  shown  i n  F igu re  A -3 .  These

measurements wi IL  be made wi th  a th in  window G-t ' t  detector  wi th

d ig i t a l  r eadou t  (Hce r I i ne  HP-210  and  PRS- I ) .

5.2 NEAR-SURFACE GN,IMA MEASUREMENTS

A gamma measuremen t  w i l l  be  made  app rox ima te l y  3O cm (L2  i n .  )  above

each  2 .5 -  x  2 ,5 -n  (8 .2 -  x  8 .2 - f t )  g r i d  po in t  shown  i n  F igu re  A -3

us ing  the  PECI  desc r ibed  ea r l i e r .  ' i hese  measuremen ts  w i I I  be

reco rded  by  g r i d  po in t  Loca t i on  and  w i l l  be  used  to  es t ima te  the

average radionuct ide concentrat ions for  any I00-m2 area.  The

ave rage  rad ionuc l i de  concen t ra t i on  w i l l  be  de te rm ined  f rom the  mean

o f  i nd i v i duaL  read ings  w i t h i n  any  con t i nguous  lO0 -m2  ( I o76 - f t 2 )

a rea .  Any  se t  o f  ad jacen t  g r i d  po in t  read ings  may  be  used  to

determine the average concentrat ion for  the area descr ibed by those

g r i d  po in t  r ead ings .

I f  t he  ave rage  so i l  r ad ionuc l  i de  concen t ra t i on  exceeds  the  DOE

res idua l  con tam ina t i on  gu ide l i nes  ( f a t r t e  4 - f ) ,  f u r t he r  so i l  r emova l

may  be  requ i red .  Gu idance  fo r  f u r the r  so i l  r emova l  w i l l  be  based  on

the  p rocedure  desc r ibed  i n  Sec t i on  4 .3 .
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5.3 SOIL SAI{PLES (FIELD LABORATORY A}IALYSIS)

So i l  samp les  w i l l  be  co l l ec ted  i n  t he  excava ted  a reas  f rom exposed

sur faces  ( f l oo r  and  wa l l s ) .  These  samp les  w i l I  be  taken  to  con f i rm

the  es t ima tes  o f  rad ionuc l i de (s )  so i l  concen t ra t i on  based  on  the

near -su r face  ganma neasu remen ts ,  and  w i l I  be  co l l ec ted  i n  t he  cen te r

o f  t he  fou r  b locks  con ta ined  w i th in  each  100 -m2 (LO76- f t2 )  a rea

as  shown  in  F igu re  A -3 .  Samp l ing  fo r  con f i rma t ion  o f  t he  gu ide l i ne

l im i t ( s )  sha l l  no t  be  i n i t i a t ed  un t i l  r ad io l og i ca l  su r veys

demons t ra te  tha t  no  s ign i f i can t  concen t ra t i ons  o f  res idua l

rad ioac t i v i t y  a re  p resen t  on  the  s ides  and  bo t tom o f  so i l  excava t i on

cu ts .  The re  w i l l  be  a t  l eas t  a  s ta t i s t i ca l  m in imum o f  con f i rma to ry

samp les  ( i . e . ,  30 )  co l l ec ted  f rom each  v i c in i t y  p rope r t y  undergo ing

rened ia l  ac t i on .  Each  o f  t hese  samp les  w i l l  be  eva lua ted  i n  t he

f i e td  l abo ra to ry  us ing  a  rap id  scan  coun t i ng  techn ique .

I f  t he  rad ionuc f i de (s )  concen t ra t i on  i n  an  i nd i v i dua l  samp le  i s  l ess

than  the  res idua l  con tamina t i on  gu ide l i nes ,  t he  samp le  may  be

inc luded  i n  a  ma themat i ca l  compos i te  o f  a t  l eas t  a  s ta t i s t i ca l

m in imum o f  ad jacen t  samp les  w i th in  the  boundar ies  o f  a  s ing le

proper ty  to  determine the average radionucl ide concentrat ion for  the

area descr ibed by those samples.  I f  the average of  those samples

exceeds the appropr ia te guidel ines,  fur ther  so i l  removal -  may be

requ i red .  Resu l t s  o f  ana lyses  o f  so i l  samp les  f rom the  g r i d  w i l l

no t  be  used  to  de r i ve  ave rage  rad ionuc l i de  concen t ra t i ons  fo r  a reas

con ta in ing  fewer  than  30  samp le  po in t s  due  to  the  s ta t i s t i ca l

l i n i t a t i ons  o f  sma l l  samp le  s i ze ,  bu t  w i l l  be  used  i n  con junc t i on

wi th the near-sur face gamma measurements for  determin ing the need

fo r  f u r the r  excava t i on .

5.4 SOIL SAIVIPLE CONTENT (CONFIRI4ATORY AITALYSIS)

Samp les  taken  fo r  f i e td  ana lys i s  a f te r  t he  l as t  excava t i on  cu t  w i t l

be  p repa red  (a r i ea r  pu l ve r i zed . ,  and  sc reened)  and  sp l i t  i n to

a l i quo ts  fo r  ana lys i s  o r  d i spos i t i on ,  i nc lud ing  the  fo l l ow ing :
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o  F rom each  samp le ,  a  500 -mI  beake r  (Mar ine l l i  t ype )  w i t l  be
f i t l ed ,  t hen  capped  and  sea led .  Th i s  sea led  a t i quo t  i s  f o r
ana lys i s  by  h igh  reso lu t i on  ganma spec t romet ry  and /o r  o the r
non -des t ruc t i ve  me thods  by  the  rad io log i ca l  suppor t
subcon t rac to r .  Fo l l ow ing  th i s  ana lys i s ,  any  o r  a I l  a l i quo ts
w i l L  be  ava i l ab le  f o r  ana l ys i s  by  s ta te  o r  o the r  agenc ies .

o  F rom eve ry  ten th  samp le ,  a  rese rve  a l i quo t  con ta in ing  a
m in inun  o f  2O0  mI  w i l l  be  t aken .  f k re  r ese rve  a l i quo t  w i l l  be
he ld  fo r  add i t i ona l  s tudy  needs  by  s ta te  o r  o the r  agenc ies .

o Standard sarnple custody procedures wiLL be fo lLowed
th roughou t  t he  samp l ing  and  ana ly t i ca l  p rocess .  Fo l l ow ing
complet ion of  the conf i rmat ion process on the proper ty  f ron
which the samples were taken,  a  por t ion (no more than L0
percent  )  o f  the a l  iquots prepared in  Step I  may be se lected
by  the  i ndependen t  ve r i f i ca t i on  con t rac to r  f o r  a rch i va l
pu rposes .

Dur ing  the  cou rse  o f  t he  remed ia l  ac t i on  con f  i . rma t ion  p rocess ,

fede ra l r  s ta te ,  and  o the r  agenc ies  w iL t  be  g i ven  the  oppor tun i t y  t o

pe r fo rm independen t  measuremen ts ,  i nc lud ing  so i l  sa rnp l i ng  and

ana lys i s .  Each  agency  w i l l  a l so  have  the  oppor tun i t y  t o  rev iew

BNI /Ebe r I i ne  so i l  samp le  co l l ec t i on ,  p repa ra t i on  and  ana l y t i ca l

p rocedures ,  and  the  resu l t i ng  da ta .
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6.0 BACKFILLING

When  the  gu ide l i ne  l eve l  has  been  reached  as  de te rm ined  by  resu l t s

f rom f i e ld  so i l  samp le  ana lys i s  coup led  w i th  da ta  f rom the  l as t

se r ies  o f  measurenen ts  by  the  su rvey  i ns t rumen ts ,  t he  remed ia l

ac t i on  subcon t rac to r  w i t l  be  au tho r i zed  t o  beg in  back f i f l i ng  and

res to r i ng  the  a rea .  Th i s  au tho r i za t i on  shou ld  occu r  w i th in  a  few

days  o f  excava t i on  comp le t i on .

The  resu l t s  o f  r ad io l og i ca l  t es t s  r e l a t i ng  t o  r emed ia l  ac t i on

gu ide l i nes  sha l l  be  repo r ted  to  spec i f i ed  DOE and  s ta te  (and  Loca l

where  app rop r ia te )  rep resen ta t i ves .  I n  t he  even t  t ha t  t es t  resu l t s

revea l  a  f a i l u re  t o  mee t  gu ide l i ne  l im i t s ,  DOE w i t l  d i r ec t  and  cause

to  be  imp lenen ted  such  ac t i v i t i es  as  may  be  necessa ry  to  remedy  the

s  i  t ua t  i on .
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7 .0  CERTIF ICATION

Dur ing  the  c leanup  ope ra t i ons ,  t he  rad io log i ca l  supPor t

subcon t rac to r  w i l l  co l l ec t  and  documen t  da ta  f rom ana lyses  o f  so i l

sanp les  to  de te rm ine  the  adequacy  o f  t he  remed ia l  ac t i on .

concu r ren t l y  and  i ndependen t l y r  do  i ndependen t  ve r i f i ca t i on

con t rac to r  w i I I  pe r i od i ca l l y  co lLec t  and  ana lyze  so i l  samp les  and

make  i n  s i t u  r ad io l og i ca l  measu remen ts .

A f te r  comp le t i on  o f  t he  remed ia l  ac t i on ,  d lL  measuremen t  p rocedures

and  da ta  w i I I  be  eva lua ted  by  DOE wh ich  w i l l  t hen  ce r t i f y  t he

rad io l og i ca l  s t a tus  o f  t he  s i t e .

The  conc lus ions  o f  t he  ve r i f i ca t i on  su rvey ,  conduc ted  by  the

independen t  ve r i f i ca t i on  con t rac to r r  w i l l  be  p resen ted  i n  the

pos t - remed ia l  ac t i on  repo r t  f o r  each  des igna ted  s i t e .
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8.0 QUALITY CONTROL

OnIy  ca l i b ra ted  i ns t rumen ts  sha l l  be  used  and  ca l i b ra t i on

p rocedures ,  resu l t s ,  and  f requency  l ogs  sha l l  be  re ta ined  a t  t he

s i t e  f o r  r ev i ew .

A l t  measuremen ts  and  ana lyses  sha l l  be  done  us ing  app l i cab le  p ro jec t

i ns t r uc t i ons  on  qua l i t y  con t ro l  ( see  f o r  examp le ,  P I -23 .0 f ,  "Qua I i t y

Con t ro l s  f o r  Samp le  Ana lys i s  i n  t he  Mob i l e  Coun t ing  Labora to ry " ) .

S im i l a r l y ,  d l l  measuremen ts  and  anaLyses  by  Eber l i ne  sha l l  con fo rm

to  the  EAC Qua l i t y  Assu rance  l " t anua l  requ i remen ts .
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